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1. Introduction

1.1. Site history summarT

Thepurpose of this report is to firlfill the reporting requirements of Missouri
Hazardous Waste Management Facility Permit MOD099238784 for the
hland Realty Company site located in Maryville, Missouri. The fourth quarter
198 ground water sampling event provides the basis for this report. Ground
water samples were collected December 8-10, 1998.

From the early 1970s to October 1981, a surface impoundment (agoon)
ovmedbyNixdortr-Lloyd Chain Conrpany received spent pickling waste from
the production of low-carbon steel chains. The surface impoundment was
classified by USEPA and Missotri DeparUment ofNatwal Resources (MDNR)
as a trea0nent, storage, or disposal (TSD) facility. As such, the lagoon was
zubjecttoResource Conservation and Recovery Act (RCRA) regulation. The
picHing operation was discontinued and discharges to the lagoon ceased in
October 1981. In November 1984, the lagoon's liquid contents were
neutralized and decanted.

The lagoon closure activities began in late 1986 to early 1987 by using lime
to stabilize the sludgg placingthe sludge at the west end of the former lagoon,
and capping the sludge. In 1989, a Notice of Violation (NOV) prompted a
decision to cap ttrp grrtire former lagoon. The lagoon cap was completed in
April1990.

In December 1993, Nixdorff-Krein Industries, parent company of Nixdorff-
Lloyd, received concurrent requests from USEPA and MDNR for a Part B
post+losure permit application for the former lagoon, which was prepared and
submitted to both agencic in May 1994. Signed approval of the post-closure
permit application was received in March 1999.
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l99t Annuel Ground Water Compliance Monitorins

1.2. Monitoring system

Thirteenwells ard fourpiezaneters form the ground water monitoring systfii
at the Inland Realty site. The well locations and present identification are
stpwn on Figurre l. Four wells (GMW #l through GMW lI4) were origina[y
installed in 1982 to ftlfill RCRA ground water monitoring requirements for
a surface impoundment (per 40 CFR 265 Subpart F). GMW #l was the
farthest Wgradi€nt well and was locatd northeast of the former impoundment
area. This well was located on property ovrned by the Missouri Departrnent
of Transportatim (MODOT), and a large pile of road salt was fonnerly stored
near the well. When the ground water indicator parameters appeared to
increase, eight additional wells (GMWs 2D,4D,5S, 5D, 65, 6D, 7, and 8)
were installed. Because of the uncertainty of the data obtained from
monitoring GMW #1, upgradient background wells GMW #5S and GMW
#5D were installed as replacement wells, and GMW #1 was no longer
sampled.

In March 1989, a meeting between MDNR and O'Brien & Gere Engineers,
Inc. (O'Brien & Gere) resulted in a work plan to upgrade the ground water
monitoring syst€m. Improvements were made by installing two new wells
(Glvt\il #3S and GMW #3D) approximately 125 to 150 feet downgradieirt of
theformer lagoon area. Additionally, four piezometers @Z-l throughPz4)
were installed to monitor ground water elevations. In 1990, GMW #9 was
installed to replace GMW #8 wtrich had been damaged. GMW # I and GMW
#8 were abandoned in 1991.

The grout suface seals of several wells were formerly covered with an eartlren
mound. The purpose of the mound was to protect the integrity of the grout
seal due to high shrinkage and swelling potential of the native soils and to
prffiioteprecipitation runoffaway from the wells. At the request of MDNR,
these well seals were modi{ied in 1990. The earthen mounds were removed
and the concrete surface seals were brought to above the existing ground
surface to replace the earthen mounds. In December 1991, additional
maintenance activities were performed on the monitoring system. PSI, trnc. of
Omaha, NE installed a new, reinforced concrete apron over the monitoring
wells (except GMW #9).

Otsrien & Gere Engineers, Inc. 2 Draft2: May 14,1999
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l. Introduction

1.3. Historicel ground water sampling

1.4. Historical analytical parameters

During 1989, the ground water monitoring network activities were in the

detection phase of closure activities. Because the results of monitoring well
GMW #4 triggered a statistical increase in several analytical parameters,

verified by additional ground water sampling and analyses, a ground water
quality assessment plan was prepared and submitted to MDNR Closure
activities reverted to the assessment phase. Between the first quarter 1990

throughtfrc foulh quart€r 1998, the ground water monitoring system has been

sampled quarterly.

From 1989 through second quarter 1991, statistical analyses were performed

on the laboratory analytical results and field sampling parameters. Starting
with third quarter 1991, following communication with MDN& statistical
analyses were no longer performed. To replace the statistical analyses, trend
gaphs ofkeyparameters and key wells were developed as part of the Annual
GoundWater Report. These revisions were in theNovember 1991 Revised

GoundWaerAssessment Monitoring Plan and Sampling and Analysis Plan
(SAP) which was submitted to MDNR. Revisions were based on
correspondencc between MDNR and O'Brien & Gere, and the requirements of
the SAP were mutually agreed upon.

In addition to a modification of analytical data evaluation, three of the
monitoring wells, GMW #65, GMW #6D and GMW #7, were eliminated from
quarterly sampling. The sampling frequency of these wells was decreased to
annually and was scheduled to be performed during the second calendar
quarter of the year. The November 1991 SAP was further revised in July
1993 and September 1997.

Ground water samples collected fiom GMW #l through GMW #4 un1984
were analyzed for RCRA ground water quality parameters. The analyses

irdicat€d a statistically significant increase in RCRA parameters downgradient
of the former lagoon. Additional monitoring wells were installed, and

analytical parameters were revised in 1985 to include pH, specific
conductivity, fluoride, nitrate, chloride, dissolved metals (lead, zinc, irorU and

chromium), sodiurq sulfates, total organic carbon, total organic halides, and

volatilehalogenated organics. The analytical parameter list was expanded to
irrclude dissolved mercury in 1987 and ryanide in 1988. In February 1990, a

Draft2: May 14,1999
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1998 Annual Gtound Water Comoliance Monitorinc

revised sampling plan was approved by MDNR The 1990 sampling plan
analytical parameters were cadmiurq chromium,lead, mercury, nickel, zinc,
cyanide, total organic carbon, sulfates, pH, and specific conductivity. The
m€tals analys€s were for both totd and dissolved constituents. The sampling
plan and parameter listing were revised in the Fall of l99l at the request of
MDNR. The sampling frequency of GMWs 65, 6D, and 7 was changed to
annually, ardtlprequire,mentfu dissolved metals analyses was discontinued.
The 1991 rEvised analytical parameters were cadmium, chromium, lead" iron,
m€mry, rnanganese, nickel zinc, cyanide, sulfates, pH, speific conductivity,
and temperanre. In 1993, the analytical method for mercury was changed to
Method 7470. la 1998, the metbod detection limits were lowered to 2 parts
per billion (ppb) for lead and to 5 ppb for cyanide.

Otsrien & Gene Engineers, Inc. 4 Draft2: May 14, 1999
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2. Sampling and analyses

2.1. Well sampling procedure

Dning s€rni-annual sampling events, ground water monitoring well sampling
procedures set forth in the Ground Water Sampling and Analysis Plan
(approved in March 1999) were followed. Following is d'description of these
procedures.

Before the wells were purged, the water level elevations were recorded. trn

additiorU the pH and conductivity meter was calibrated according to the
manufachner's spocifications priorto sampling at each well. Using the length
of the water column, the quantity of water needed to remove three well
volunes was calculated. Dedicated bailers with new tengths of polypropylene
rope were used to remove at least three well volumes of ground water from
wells that exhibited suffrcient recharge. GMW #2S and GMW #4S did not
exhibit sulficient recharge to purge three well volumes. pH, specific
conductivity, and temperature measurements were collected from the initial
bailer of ground water and after removing each well volume. After consistent
pH and specific conductivity readings were achieved, a set of ground water
samples for laboraory analyses was collected, preserved with analyte-specific
acids (wtrere necessary), and cooled with ice in coolers. Ground water samples
were delivered to the laboratory by overnight courier. Laboratory samples
were analyzed by,American Technical and Analytical Services, Inc. (ATAS)
of St. Louis, Missoriri. One duplicate ground water sample was analyzed by
O'Brien & Gere Laboratories, Inc. of Syracuse, New York. Purge water was
discharged to the Laclede Chain pretreatrnent system. The quantities of
groundwaterpurged from the wells are shown on the ground water sampling
field logs (Appendix A). A total volume of 144 gal was purged from the
monitoring wells.

Draft2: May 14, 1999
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1998 Annuel Ground Weter Compliancc Monitorlng

2.2. Anelyticel results

Table 2-1 summarizes the laboratory analytical results from tbe December

1998 s€mi-enual sampling went Inbffitory anatytical reports may be fond
inAppendixB.

Otsrien & Gere Engineers, Irc. 6 Drafl2: May 14,1999
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Table 2-1. Ground water

Parameter Unlts

Cadmium-Total mCL
Chromium-Hexavalent mg/L
Chromium-Trivalent mg/L
Lead-Total mg/L
Mercury-Total mdL
Manganese-Total mg/L
Nickel-Total mgru
Zinc-Total mg/L
CyanideTotal mgA

pH S.U.

Specific micromhosy'
Conductivity cm

Temperature "C

resu/fs - December 1998

Postclosure permlt
ground water

standards

<0.005
<0.05

NE
<0.002

<0.0002
1.75

0.008
<0.010

0.015

<0.005
<0.05

NE
<0.002

<0.0002
0.572

<0.005
<0.010
<0.005

0.019
<0.05

NE
<0.002

<0.0002
1.01

<0.005
0.020

<0.005

<0.005
<0.05

NE
<0.002

<0.0002
o.407
0.005

<0.010
0.o47

<0.005
<0.05

NE
<0.002

<0.0002
0.551

<0.005
0.013

<0.005

<0.005
<0.01

NE
<0.002

<0.0002
0.53

<0.005
0.010

<0.005

0.12
0.24

49
3
0.37

114
10

1,175
40

N/A

tl!/A

6.54

,'t51

7.57

2,820 1

6.67 6.91

1,535 1,875

15.7 16

6.4

1,240

't3.6

6.4

1,240

't3.6 N/A16.4 15.2

lDuplicate of 3D
NE - Not estimated (See section 2.3 for explanation.)
N/A - Not applicable
Source: O'Bden & Gere Engineers, lnc.

Monitorlnq Wells
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Table 2-{. Ground water

Parameter

Cadmium-Total
Chromium-Ho<avalent
Chromium-Tdvalent
Lea&Total
Mercury-Total
Manganeae,Total
Nickel-Total
Znc-Total
Cyanide.Total

pH

Specific
Conductivtty

Temperafure

rasul{s - Decamber 1998

Pogtclosure pcrmlt
ground water

standards

mga

Units

mgl,L

<0.005
<0.05

NE
<0.002

<0.0002
1.22

<0.005
<0.010
<0.005

<0.005
<0.05

NE
<0.002

<0.0002
1.11

<0.05
<0.10

<0.005

<0.005
<0.05

NE
<0.002

<0.0002
0.701

<0.005
0.013

<0.005

<0.005
<0.05

NE
<0.002

<0.0002
<0.005
<0.005
<0.010
<0.005

0.12
0.24

49
3
o.37

114
10

'1,175
40

N/A

N/A

0.007
0.061

NE
<0.002

<0.0002
30.3

0.431
1.61

0.015

<0.005
<0.05

NE
<0.002

<0.0002
0.259
0.011
<0.10

<0.005

mg[L
mgr]-
mgr].
mgI,L
mgA

S.U.

mg4F
mgrt

cm

"c

6.22 6.32 6.53 7.19 6.69

micromhos/ 4,440 1,690 3,120 1,484 1,233

12.8 12.3 14.6 13 14.3 N/A

2Sample of distilled water
NE - Not estimated (See section 2.3tor explanation.)
N/A - Not applicaHe
Source: O'Brien & Gere Enoineers, lnc.

Monitorins Wells
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2. Sampling and analyses

2.3. Comparison to post-closure permit ground water protection standards

The ground water laboratory analyical results obtained from the first semi-
annual samplingwenthave been compared to the post-closure permit ground

waterprotectior standards (GPS). These standards were developed as part of
an exposue assessme,ntthat was perfo,nned for the site and are included in the
post-closure permit.

Reportedca&nium concentrations ranged from less than 0.005 mgll (GMW
#s 25, 2D,35,3D, 4D, 55, 5D, and 9) to 0.019 mg/L (GlvfW #3). The
highest reported cadmium concenhation was approximately one order of
magnitude lower than the ground water protection standard of 0.12 mgtL.
Reported hexavalent chromium concentrations were less than 0.05 mglLfor
GMW #s 25, 2D,3,3S, 3D, 4D, 55, 5D, and 9. The detection limit for
horavalent chromium is one order of magnitrirde higher than that recommended

in the closure permit. A review of the live SW846 methodologies for
her<avalentchromium analyses and discussions with both ATAS and O'Brien
& Gere Laboratories personnel indicate that a method detection limit of 0.005
mg& is not attainable due to interferences from chlorides and sulfates in the
ground water. Also, the detection limit for total chromium is 0.005 mglL;
therefore, the reported concentrations for total chromium are more accurate

and will be more consistent. For these reasons, the hexavalent chromium
concentration of 0.061 mg/L for GMW #4S may be inaccurate as total
chromiumwas reported at 0.007 mglLfor GMW #4S. As total chromium is
equal to hexavalent chromium plus trivalent chromiunu it would be

nnreasonable to have a hexavalent chromium value of 0.061mglL as the total
chromium concentration is 0.007 mgll.. If the 0.061 mgll- hexavalent
chromium value for GMW #4S is accurate, it is approximately four times
lower than the 8rY water protection standard of 0.24 mglL.

Based on the higher method detection limit for hexavalent clromium than for
total chromium, tho concentration of trivalent chromium was not calculated.

However, the concentrations of trivalent chromium must be less than the

concentrations of total chromium, all of which are reported as at least three
orders of magnitude less than the 49 mgll. trivalent chromium gtround water
protection standard.

Irad was not reeorted above tlrc rnethod detection limit of 0.002 mglL,which
is approximately three orders of magnitude less than the ground water
protection standard of 3 mgtL. Mercury was not reported above the 0.0002

Draft2: May 14, 1999
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1998 Annual Ground Weter Compliance Monitorinc

2.4. Extent of impact

2.5. Trend graphs

mglI- method detection limit which is approximately three orders of
magnitude less than the ground water protection standard of 0.27 mgtL.
Reported manganese concentrations ranged from 0.259 mglLto 30.3 mgll,.
The highest rqortd manganese concentration is approximately one-fourth of
the ground water protection standard of ll4 mgtL. Reported nickel
concentrations ranged from less than 0.005 mgL to a high of 0.431 mgtL.
The highest repded nickel mncentration is 2 . 5 orders of magnitude less than
the ground water protection standard of l0 mglL. Reported cyanide
concrnhations ranged fron less than 0.005 mglLto 0.047 mglL. The highest
reputed cyanide concentration is approximately two orders of magnitude less
than the ground water protection standard of 40 mgtL Reported zinc
cmcentrations ranged from less than 0.0 I 0 mg/L to l. 6 I mgtL. The highest
r€eorted zinc concentration is three orders of magnitude less than the ground
water protection standard of 1,175 mglL.

The laboratory reported concentrations for cadmium, cyanide, manganese, and
nickel were used to construct isoconcentration maps (Figures 2,3,4, and 5,
respectively) for the shallow wells. Manganese concentrations were used to
construct an isoconcentration map (Figure 6) for the deep wells. The
remainder of the data were either all below method detection limits (lead and
mercury) or only had one or two data points (chromium and zinc). The
isoconcentration maps and the tabulated data indicate that, in general, the
highest concentrations (while still below ground water protection standards)
tend to be in an area to the east and southeast of the former lagoon
approximately bounded by a line through GMWs #2S, #3S, #3D, #3, and #9.
Also, concentrations tend to reduce with depttr, as supported by cadmiunq
numganese, nickel, zinc, and cyanide concentations from the tabulated data.

To replace the statistical analyses that were previously conducted on the
quart€rty grornd water labcatory and field results, concentation tend graphs

were developed, as suggested in MDNR's September 20, l99l letter, to
illustrate the potential concentration fluctuations ofkey pararneters and key

Otsrien & Gere Engineers, Inc. l0 Draft2: May 14,1999
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2. Sampling and analyses

monitoring wells. This is the eighth ground water report to include tend
graphs. Copies of the resultant gaphs are shown in Appendix C (1995-1998)
and Appendix D (1987-1995). The trend graphs illustrate the quarterly results
of pH and total chromiuq cyanide, manganese, nickel, sulfates, and zinc.
Seven of the gaphs illustrate the concentrations for the shallow wells -
upgradient GMW #5S and downgradient wells GMW #4S and GMW #65.
The remaining seven graphs illustrate concentrations for the deep wells -
rpgradient GN{\M #5D and downgradient wells GMW #4D, GMW #6D, and

GMW #9. The data assimilates first quarter 1987 through December 1998

data" Trend graphs were assembled as time (horizontal axis) versus chemical
curstiurentcsrcentration (votical axis). Data which \f,ere not shovm were the

fourth quarter 1987 data for cyanide in which the detection limits were much
higher than the rest of the results and, therefore, would skew the range of
results. In addition, prior to third quarter 1991, analytical results formetals
were for ground water samples that had been field-filtered and therefore,
represented dissolved metal concentrations. After third quarter 1991,

dissolved metals analyses were dropped, and total metals analyses were the

only metals constituents monitored.

The plotting of the trend graphs suggests that a sampling or analytical
anomaly occurred for GMW #5S and GMW #5D samples for metals during
second quartcr 1988. These results are illustrated on the trend graph as spikes
(Appendix D). This was observed in chromium and nickel concentations in
tlre shallowwell samples and chrornium, nickel, and zinc concentrations in the

deep well samples.

With regard to the shallow well Eend graphs, chromium, cyanide, manganese,

nickel, zinc, and sulfates concentrations have generally been higher in
downgradient GMW #4S ttran for GMW #5S (background well) and GMW
#65. The pH of GMW #4S has generally been observed lower than for GMW
#5S and GMW #65.

With respect to thadeep wells, the chromium and nickel concentrations of
GMW #9 have generally been higher than the chromium and nickel
concentrations of GMW #5D (background well), GMW #6D, and GMW #4D.
Manganese, sulfates, and zinc have generally been higher in either GMW #4D
or GMW #9 than in GMW #5D and GMW #6D. The pH of the observed
wells has shown the higlrest degree of variability. No one well is showr to be

consistently higher or lower in pH values than the other wells. Cyanide has

remained below detection limits since the second quarter 1991.

Draft2: May 14,1999
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Trcod gnphs will be updated for zubsequent annual ground water reports for
tbe sibby addingtlrc grwdwater sanple laboratory analytical data from the
additional corresponding sampling events.

Otsrien & Gere Engineers, Irc. t2 Draft2: May 14, 1999
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3. Ground water level data and calculations

3.1. Ground weter elevations

Figures 7 through 14 of this report are potentiomefiic ground water surface
elevation maps prepared from the 1998 ground water elevation data for the
wells and include a table summarizing the ground water elevation
measurements obtained during 1998 quarterly sampling at the wells. In
general, the ground water flow directions have fluctuated little from quarter to
quarter. As in the past the observed historical direction of the ground water
flow is generally in an easterly to southeasterly directiorU toward the One
Hundred and Two River.

A comparison of 1997 ground water elevations to 1998 ground water
elevations on a quarter-to-quarter basis (i.e., fust quarter 1997 compared to
first quarter 1998, etc.) indicates ground water elevations for 1998 were as

much as 4.52 ft. higher than in 1997. Ground water elevations fluctuated
between 1.33 and 3.86 ft during 1998. The highest ground water elevations
were drning second quart€r 1998. Shallow well ground water elevations were
lowest in the fourth quarter (Table 3. t); deep well ground water elevations
were lowest in th€ third quarter (Table 3.2).

Draft2: May 14, 1999
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1998 Annud Gnound TVater Compliance Monitoring

Tabb 3-1. Shallow well oround water elevations. 1997 and 1998

First quarter Second quarter Third quarter Fourth quarter

Well 1997 1998 1997 1998 1997 1998 1997 1998

Glvtw #2S

GIi/tW#3

GIvtW#3S

Gtvlw#4S

GMW#5S

GMW#6S

PZ-1

PZ-2

PZ-3

PZ4

989.41

990.36

989.02

990.26

995.41

985.87

991.95

992.99

994.58

993.40

990.30

991.62

989.89

992.43

996.24

986.53

993.34

994.58

994.67

993.70

989.04

990.23

998.77

990.67

994.59

985.93

991.22

992.30

994.17

993.21

993.56

993.75

992.77

994.62

997.26

988.05

995.54

995.96

996.25

996.28

988.83

990.28

988.96

991.10

994.30

986.75

990.96

992.50

994.95

993.32

990.89

991.67

990.51

992.28

996.18

987.28

994.70

994.15

996.12

994.05

988.90

989.84

988.56

990.39

994.48

986.05

991.16

992.35

994.41

993.32

989.70

991.87

989.70

992.16

995.93

986.52

993.14

994.38

994.93

993.99

Source: O'Brien & Gere Engineers, lnc.

Table 3-2. Deep well groud water elavations, 1997 and 1998

First ouarter Second ouarter Third quarter Fourth quarter

Wel! 1997 1998 1997 1998 1997 1998 1997 199E

GMW#2D

GIVIVV #3D

GMW#4D

GIVTW#5D

Gtvfw#6D

GIvIW#7

GM\^,#9

990.18 991.52

988.91 989.86

990.44 991.95

991.33 993.36

385.87 986.s3

986.77 988.48

990.20 991.63

990.04

988.83

990.40

991:24',

985.93

986.46

990.13

993.35

992.02

993.73

995.04

987.98

989.91

993.43

990.02

989.07

990.40

990.66

986.73

987.83

990.19

991.54

990.22

991.84

992.78

987.16

987.29

991.56

989.65

988.64

989.90

990.43

986.05

987.06

989.68

991.62

990.00

992.13

993.47

986.53

987.41

991.85

Source: O'Brien & Gere Enoineers. lnc.

Otsrien & GereEngineers, Ino. t4 Draft2: May 14, 1999
i :\stlouis\proj ects\3 050005\5_rpts\99rpts\98anlrpt.rpt



3. Groundwater level data and calculations

3.2, Hot'rzontal ground water migration

The ground water flow yelocity has been estimated for the shallow and deep

well zones using a modified Darcy's Law expression to calculate lineal
velocity:

V:Ki
7.48 Sy

Where V : average lineal velocity, ftlday
K : hy&aulic conductivity, Wdltr
i - averagehydraulicgradient,ff/ft
Sy : estimated effective porosity

Table 3-3, site hydraulic gradients, and Table 3-4, hydraulic conductivities,
were used to estimate the ground water velocities for the upper silt zone and
the lower sand zone. A specific yield, Sy (or effective porosity) of 0.18 was

used for the silt zone and an Sy of 0.25 was used for the sand zone. The
hydraulic gradient was calculated using the differences in hydraulic head

barueenwells GMW #5S and GMW #65 with a horizontal distance betweeir

them of 1395 ft for the shallow wells. GMW #5D and GMW #6D, with a
horizontal distance between them of 1395 ft, was used to calculate the
hy&aulic gradients for the deeper wells. A hydraulic gradient was calculated
for each quarter, then those four numbers were averaged.

Draft2: May 14,1999
i :\stlouis\projects\3050005t 5_rpts\99rpts\9 8 anlrpt.rpt
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1998 Annual Ground Water Comoliance Monitorinc

Table 3{. Slte hydraulic gradients (l).

Shallow wells (d = 1395 ft)

Quarter 55 (msl elev.) 65 (msl ehv.l 556S I ffirftt

1 996.24
2 997.26
3 996.18

995.93

986.53
988.05
987.28
986.52

9.71
9.21
8.90
9.41

0.0070
0.0066
0.0064
0.0067

Average gradient (U = 0.0067 ffi

Deepwells (d - 1395ft)

Quarter 5D (msl elev.) 6D (mslebv.) sD6D r (ftrft)

1

2
3
4

993.36
995.04
992.78
993.47

986.53
987.98
987.16
986.53

6.83
7.06
5.62
6.94

0.0049
0.0051
0.0040
0.0050

Average gradient (lo) = 0.0048 ffi

Source: O'Brien & Gere Engineers, lnc.

Table 3.f. Hydraulic conductivities (K).

Shallow
wells

Low K = 1.64
High K = 14.5

Deep
wells K

Low K = 5.6
High K = 47

K

20
4D
5D
6D

2S
3
4S
5S
6S

5.1
8.16
1.64
1.95

14.5

9.2
5.6

10.1
47.0

7.4

K=6.27 = 15.86

V=KI-
7.48 (Sy)

Sy for silt - 0.18.
Sy for sand = 0.25
Upper zone is generally sihs.
Lowerzone is generally sands and some gravel
mix.
Source: O'Bden & Gere Engineers, lnc.

Otsrien & Gere Engineers, Inc. l6 Draft2: May 14,1999
i :\stlouis\proj ects\3050005\5_rpts\9 9rpts\9Sanlrptrpt



3. Groundwater level data and calculations

Hydraulic condtrctivities were based up on in situ permeability tests performed
inNovenrber 1985. Table 34 sunmarizes the hydraulic conductivities for the
shallow (silt zone) wells, the deeper (sand zone) wells, and the low, high, and
average values for each respective zone.

Table 3-5 summarizes the calculated ground water flow velocities for the
shallow zone (silt) and deeper zone (sand). The shallow zone has an
approximately 50% lower flow velocity than the sand zone when comparing
low to low and high to high. However, when averaged, the flow velocity
within the silt zone is approximately 85% of that of the sand zone. This tends
to cqrfirm the variability in the makeup of the silt and sand and the variability
of the completion depths of the monitoring wells.

Table 3-5. Ground water velocities.

Silt zone Sands and oravel zone

Low
High
Averaoe

2.98fir
26.3fir
11.39 frrVr

5.28fir
44.Ofilyr
't4.86frtyr

Source: O'Brien & Gere Engineers, lnc.

3.3. Vertical ground water migration

Table 3-6 presents the 1998 ground water elevation data for the nested well
pain and the difference in elevation between shallow and corresponding deep

monitoring wells.

If the ground w.ater elevation in the deep well is higher than in the
correqpCIding shallorv well, the hydraulic head in the deep well is higher than
in the shallow well. Hence, an upward flow potential exists. Conversely, if
the ground water elevation in the shallow well is higher than in the
conesponding deep we[, the hydraulic head in the shallow well is higher than
in the deep well. In this case, a downward flow potential exists.

GMW #2Sl#2D had an upward flow potential during the first thir4 and
fourth quarttrs of 1998. GMW #3S/3D had a downward flow potential during
the first s@ond, and third quarters of 1998 and an upward flow potential
during the fourth quarter 1998. GMW #4Sl4D and GMW #5S/5D had
dorrnward flow potentials for the four quarters of 1998. GMW #6S/6D had

Draft2: May 14, 1999
i :\stlouis\proj ects\3 050005\5_rpts\99rpts\9 8anlrpt.rpt
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1998 Annual Ground Water Compliance Monitoring

no vertical flow potential for the fust quarter 1998, a slight downward flow
potential ftrthe secqrd andthird quart€rs 1998, and a very slight upward flow
potential for the fourth quarter 1998.

Table 3-6. Vertical sround waterflow 1998 elevation data

Shallowwells
Ground water
elevation

Deepwells Ground water
elevatlon

Shallowdeep
elevaffon

I
I
t
I

2S

3S

4S

5S

6S

990-30
993.56
990.89
989.70

2D

3D

4D

5D

6D

991.52
993.35
991.54
991.62

989.86
992.02
990.22
990.00

991.95
993.73
991.84
992.13

993.36
995.04
992.78
993.47

986.53
987.98
987.16
986.53

-1.22
o.21
-0.65
-1.92

989.89
992.77
990.51
989.70

0.03
0.75
0.29
-0.30

0.48
0.89
0.44
0.03

992.43
994.62
992.28
992.16

996.24
997.26
996.18
995.93

986.53
988.005
987.28
986.52

2.88
2.22
3.40
2.46

0.00
0.07
0.12
-0.01

;
I
I

I I - direction of apparent relative vertical flow component potential
Sarrrna' O'Brien I Gare Fnoineers lne )

Otsrien & Gere Engineers, Inc. l8 Drafr2: May 14, 1999
i :\stlouis\proj ects\3 050005\5_rpts\99rpts\98anlrptrpt



4. Conclusions

Based on the 1998 quarterly field activities, ground water elo'ation data,

laboratory anal),t cd results, and well inspection activities p€rformeq the

following conclusions are made:

l. Rcgional and sirc ground water flow direction is primarily in an east to
southeastdirection toward the One Hun&ed Two River.

2. Analytical results and their respective quality assurance/quality control
mearurcs did not indicarc the oristence of anomalies or inconsistcncies that
would affect the assessment of the analytical results.

3. Analytical data indicate no well had reported concentrations above the

post-closure permit ground water protection standards.

4. Observations were made of the gfound water monitoring wells' surface

condition as part of the quarterly sampling activities. During 1998, the

ground water monitoring wells' seals and inrcgrlty remained intact

5. Reviaving existing 1998 dat4 reports, and corresponding field activities,
it appears that the curent ground watcr monitoring syst€Nrl adequatcly

defirrcs gfound water quality andconditions sunounding the former surface

impoundment.

Draft2: May 14,1999
i:\stlouis$rojects\3050005\5_rpts\99rpts\98anlrpt.rpt

l9 Otsrien & Gere Engineers,Inc.
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INC.(5

Date:
Site Name:
Site Location Marwille. MO

Weather:
Well Number:
Project Number: 3050.005

ty'q/ak
lnlahd Realty Co.

z ( lao€- GMW#2S

Personnel: William E. Wriqht Evacuation Method bailer

Water Vo[tme ttl for'.
2'Diameter Well = 0.153 X

Well

Volume removed before sampling
Did well go dry?

/9 gal.(s)
Yes L'-- No

Depth of Well '
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

I

'Measurements taken from

I Water parameters:

after

ft.
gal.(s)
gal.(s)

of Well Casing Top of Protective Casing
(Other, Spectfy)

Conductivitv Readino

84s standard /r/*
1413 S

t 5li,Zi
after
after

I w"t"r Sample:
Time Collected:

4.0 Standard
7.0 Standard
10.0 Standard

after
after
after
after _ (gal.
after _ (gal,

inltial
f (oal__H:Eiga.

*?- (sat.

initial
after t-
atter-7-T
aner.cftf_
aner

Temoerafure Readino

Phvsical Aooearance at Start

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

{ initial re.?W
bt, l?

(gal.
(gal.
(gal.
(gal.
(gal.

=H--w-
(gal.
(gal.
(gal.
(gal.
(gal.

/ DUD

after

Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 100 NTU's)
Sheen/Free Product ,r-lD

sampre parameters: ileA (CJ,C.,6rVt, Fe, tlg ,l?t,^ , ll/; t l4Z) ,S"tgr/o, €yo n i/.
Container Size Container,Tvoe * Collected Preservative oH Conductivitv

5OO 6^l) YDlu I I D firloi LL (,
f t oo nt*- Dttl., 't1 tlDc 1Z
6bn N ?sl {, A/- o t-+ > t7-
f6O,1 11 Y.l{t ' tn-, rlt- v

f

I Monitoring Well lntegrity Checklist:

Well identification number clearly marked?
Well covers and locks in good condition and secure?
ls the well stand pipe vertically aligned and secure?. ..

ls the concrete pad and surface seal in good condition?....
Are soils sunounding the well pad eroded?...
ls the PVC well casing in good condition?......
ls there standing water in the annular space between the well stand pipe and PVC casing?....--.------.....
ls the stand pipe vented at the base to provide drainage?.......
Does the total depth of the well sounded conespond with original well completion depths?......-....

Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation

Yes t/ No
Yes--v No
Yes-V No
Yes-V No
Yes Noyes--V No
Yes No
Yes---V Noyes--V No

-_z--v

NOTES:



O'BRIEN & GERLENGINEERS, INC. Ground Water Sampling Loq

Date:
Site Name:
Site Location
Personnel:

ph/q{
lnldtrd Realtv Co.

Weather:
Well Number:
Project Number:

,

Marwille. MO 3050.005
William E. Wrioht Evacuation Method bailer

Depth of Well '
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

ft.

ft.
gal.(s)
gal.(s) t,Volume removed before sampling

Did well go dry? Yes No

[X--lfop of Well Casing
(Other, Specfy)

'Measurements taken ftom

Water parameters:

Top of Protective Casing

Temoerafure Readino Conductivitv Readino
4.0 Standard
7.0 Sbndard
10.0 Standard
infial

I (oal.)
--76-i6a.\
-7V-igt.i

-(sal.)
- 

(sal.)

84 S Standard

4
to-q-

ininat 5i. :-{.7 7[,. .7 i>
L.6s.c.e4

1413 S
initial

after
after
after
after
after

(sal.)
(sal.)
(sal.)
(sal.)
(sal.)

after
after
after
after
after

after
after
after
after
after

(gal.
(gal.
(gal.
(gal.
(sal.

Water Sample:
Time Collected: 01lo

Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

f
.e4ta->
h>

Color
Odor

a./ea r
w

)r-{)
Turbidity (>
Sheen/Free

1@ NTU's)
Product

Sampre parameters: fut"h(Cf C., Ce vr, Fr, b ,lng, lu; ,?L, a),S,^tl"l"t , Cya nil c

Monitoring Well lntegrity Checklist:

Wdl identification number clearly marked? Yes
Yes
Yes

No
No
No

Well covers and locks in good condition and secure?..

=
ls the well stand pipe vertically aligned and secure?...

Y"s-'-'
Yes_
Yes L-/

ls the concrete pad and surface seal in good condition?
Are soils sunounding the well pad eroded?...
ls the PVC well casing in good condition?
ls there standing water in the annular space between the well sbnd pipe and PVC casing?.. '.----------.....Yes.-.....Yes--V

.--.....Yes----C7
ls the stand pipe vented at the base to proMde drainage?...
Does the total depth of the well sounded conespond with original well completion depths?..

Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation

998.42ffi

I Aooearance at Start

Container Size Container Tvoe # Collected Fihered Preservative oH Temp. Conductivitv,
5A; taJ, 7ilt) I vl) lfryu9 <7

50 0 ;-o 9a h-y' I vtt) Ut 0l? 2r2-
Eo /) -t^AU ft| Lv I ,A-J A-tr1'/tO-

laad b^-0 [rt \t ,11) lltlOa t1 \
I

NOTES:

No
No-E
No
No-v
No-
No



Ground Water

Date:
Site Name:

t/t /q E'
'lnl5nd Realtu Co

Site Location Uq11ville, MO

weather: ((" 4 Sdf
Well Number: GMW#3
Project Number:
Evacuation Method bailerPersonnel: William E. Wright

Depth of Well '
Depth to Water -
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

'Measurements taken from

Water parameters:

after
after
after
after

Water Sample:
Time Collected:

18.50 ft.-T.i/ft
l3-9L ft
4, / sal.(s)

J2ij-gat.(sl

Well =0.163XLWC
Well = 0
*.11 '= 1

Top of Well Casing

Volume removed before sampling
Did well go dry?

97
Yes_

Top of Protective Casing

4.0 Standard
7.0 Standard
10.0 Standard

(Other, Specify)

Conductivitv Readino

84S Standard
1413 S

Temoerafure Readino

initial

after _ (9a1.)

?za526.7
#L

(sal.)
(sal.)
(sal.)
(gal.)

^*r'V"'atterTT-
atterlfl-
after

initial
adilr.lr Q
alterft-aneffi-
after
after 

-

after

(gal.
(sal.
(gal.
(gal.
(gal.

(gal.
(gal.
(gal.
(sal.
(gal.

t2)5

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 100 NTU's)
Sheen/Free Product ,k72

sampte parameters: Ql rC r, Clf, Fr, ilA, la n, ilt,Pb,Zry 5"1 n r/e-

; 
Monitoring Well lntegrity Checklist:

Well identif cation number clearly marked?..........
Well covers and locks in good condition and secure?...
ls the well stand pipe vertically aligned and secure?
ls the concrete pad and surface seal in good condition?......
Are soils surrounding the well pad eroded?
ls the PVC well casing in good condition?..
ls there standing water in the annular space between the well stand pipe and PVC casing?.....-----..-......
ls the stand pipe vented at the base to provide drainage?.......
Does the total depth of the well sounded conespond with original well completion depths?......-.....

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation

,Yes t/
Yesv
Yes--v -
Yes€
Yes-
Yesv
Yes
Yes€

-

Yes .,/

No-
No
No-Z;-
No
No7-
No-
No

No
No

x

Container Size Container Tvoe # Collected Filtered Pres€rvative pH Temp. Conductivitv
5ao a;I) l't\l:l At) HUOt <b q"c rt

lans ^s-U |,,ttV I ru) HtL/,Oa t-z qrL-fsa 
sta,-A $>l{ 1,L) ilzAtf'. 7tz -4.L

-<tl>, ,,if Ptt(v I *t) trdld .1. L
(



O'BRIEN & GERE ENGINEERS, INC. Ground Water Sampling Log

Date:
Site Name:

tY /qg
lndnd Realtv Co.

Weather:
Well Number:
Project Number:
Evacuation Method

/Z*t /eo?
GI\IW#3S

Site Location Marwille, MO
Personnel: William E. Wright

Depth of Well *

Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

23.61

,ffi-E
ft.
ft.
ft.
gal.(s)
gal.(s)

x LWC
x LWC,,,

Volume removed before sampling
Did well So fa?

I

g gal.(s)
Yes No

(Other, Speclfy)
'Measurements taken from

Water parameters:

of Well Casing op of ProtectiVe Casing

Temoerafure Readino Conductivitv Readino
4.0 Standard
7.0 Standard
10.0 Standard

84 S Sundard

ffi
1413 S

2

#
initial initial

atlair 3
^tt"rE-aftern
aftet/-

after
after
after
aiter
after

(gal.)
(sal.)
(sal.)
(sal.)
(sal.)

after
after
after
after
after

(sal.)
(sal.)
(gal.)
(sal.)
(sal.) aller

(sal.)
(sal.)
(sal.)
(sal.)
(sal.)

Water Sample:
Time Collected: / 74,

Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Color
Odor
furbidrty (> 100 NTU's)
SheerVFree Product t/Ll)

sampte parameters: CJrCe, C" lt z, Fe, ft6, ll1 a, llli, P b,Z*
", de 5 qlPale>

Monitoring Well lntegrity Checklist:

Well identification number clearly marked? ................
Well covers and locks in good condition and secure?

Yes
Yes
Yes
Yes =--/

No
No
No
No
No

ls the well stand pipe vertically aligned and secure?...
ls the concrete pad and surface seal in good condition? --E /
Are soils surrounding the well pad eroded? Yes

YesTls the PVC well casing in good condition? No
no-V
No-
No

ls there standing water in the annular space between the well stand pipe and PVC casing?.....--..----......Yes
ls the stand pipe vented at the base to provide drainage?....... Yes
Does the total depth of the well sounded correspond with original well completion depths?.....-.....Yes

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

Phvsical ADDearance at I

Conductir,fitvcoatainar Tvoe # Col ected Filtered Preservative oH Temp.Container Size
tt/ooo *\u f iL) ,1) I|MUt. <t qc (-

n,/crt a vt* Ytutt nt) l*.UDq 1'l tf'C-
Eio N /A,II ,tO. i/^ Dlr ztL . ('C-
6/lt'l t ra-D ,(JilII t a) r)ld tt (-

I

.67

-'-v
--



O'BRIEN & GERE ENGINE INC-

Date:
Site Name:
Site Location
Personnel:

l{q /r?
lnlafid Realtv Co.
Marwille. MO

Weather:
Well Number:
Project Number: 3050.005
Evacuation Method bailerWilliam E. Wrioht

Depth of Well '
Depth to Water *

Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

'Measurements taken from

I w"t"r parameters:

ft.
ft.
ft.
gal.(s)
gal.(s)

Volume removed before sampling
Did well go dry?

/5
Yes No

84 S Standard
1413 S
initial

(Other, Specify)
E--_-lfop of Well Casing [----lfop of Protective Casing

4.0 Standard
7.0 Standard
10.0 Standard
initial

after
after
aller
after
after

Color
Odor
Turbidity (> 100 NTU's)
Sheen/Free Product

Phvsical Aopearance at Start

Color
Odor
Turbidity (> 10O NTUs)
Sheen/Free Product

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

zi;:tTlzzi:l
atter-rt 7- iZat.\
aner-iiat.i
after _ (gal.)

initial 6f,3ffi5L1
66-'/5

(gal.
(gal.
(gal.
(gal.
(gal.

alter 4 (oal.)
*terfr-i6at.)
afler t 1 (oal.)
atter-i6at.i
after _ (gal.)

/r-r-<-.

Water Sample:
Time Collected: ),/aD

.nf)
ntl)

sampte Parameters:QlrC.,Cf t/r t f", 4, U;, ?b,Zvr*

I Monitoring Well lntegrity Checklist:

Well identification number clearly marked?..
Well covers and locks in good condition and secure?...
ls the well stand pipe vertically aligned and secure?......
ls the concrete pad and surface seal in good condition?
Are soils sunounding the well pad eroded?...
ls the PVC well casing in good condition?..........
ls there standing water in the annular space between the well stand pipe and PVC casing?....---------....
ls the stand pipe vented at the base to provide drainage?
Does the total depth of the well sounded correspond with original well completion depths?.....*_-_.....

Yes //
YesT
Yes t/ -Yes--V
Yes 

-
,."-r-
Yes
Yes---V-
Yes-V

No
No

ContainerSize -Container Tvoe # Collected Filtered Preservative oH Temp. Conductivitv
/ bo O r1^U lrl\v ,Tl) fiNU7 <L 1"U llr't
CaD N Y,r'lv A1) firuoa <-2 wc lt / y )./-

FtZ *tf ?rr \U n.D ilaA W 2lz . q'(a /t/ /( I
bDU *L( -l}l& ATI zn td llc (n / '\,

I T

Well =0.163XLWC
Well =0.653XLWC

for:

Diameter

Temoerafure I

rvsical Aooearance at Samolino

997

No-
No
No--V
No
No--V
No-
No



& GERE ENGI tNc.

Preservative oH Temo- ConductivitvContainer Size Csrtainer Tvoe # Collected Fihered
r -r) HittYz <b ('(- T,Nt Dob ,-,U P'W
uA t*ilrr^ (-? a'c- ll / / J--'-'(anN r2,rt(r ,)) 'l7t D-J1 >lz . q'C- /t/ I I-6;htt AlA l'.lw
lr)) .dt A- , ./'c I6n a-ll fnlw I

/

Date:
Site Name:

tz' '? ?
'ln6nd (ea[rr Co.

Weather:
Well Number:
Project Number:

GMW#4S

D

Site Location Marwille. MO 3050.005
Personnel: William E. Wright Evacuation Method bailer

Water Volume /fL for:
2' Diameter Well = 0.163 X LWC

@iam"t"r,Wd = 0.653X LWc
d' Diameter Well = 1.469 X LWC

Depth of Wdl *
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

'Measurements taken ftom

Water parameters:

after
after
after
after
after

Water Sample:
Time Collected

Color
Odor
Turbidity (> '100 NTUs)
Sheen/Free Product

lX--_-lrop of Wellcasing

7/

of Protective Casing
(Other, Specrfy)

Conductivitv Readino

84-S Standard
1413 S Standard
initial

20.48 ft.

(s)
gal.(s)

Volume removed before sampling
Did well go dry?

/?7 gal.(s)
Yes r,,/ No

Temoerature Readino

initial

4.0 Standard
7.0 Standard
10.0 Standard
initial

after /O (gal.)
aftert 12- @al.)
after _ (gal.)
after_(gal.)
after _ (gal.)

after
after
after
after
after

Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 100 NTU's)
Sheen/Free Product

(sal.)
(sal.)
(sal.)
(sal.)
(gal.)

/o_T7T_ tu_ (gal.
(sal.
(gal.
(gal.
(gal.

/332_

sample parameters:&1C., Ct yI 
I Fc, h, iltn , /t ,lU, 4't Cyo ni'l c 1S*lW ,

Monitoring Well lntegrity Checklist:

Well identifi cation number clearly marked?....................
Well covers and locks in good condition and secure?
ls the well stand pipe vertically aligned and secure?............
ls the concrete pad and surface seal in good condition?......
Are soils surrounding the well pad eroded?...
ls the PVC well casing in good condition?............
ls there standing water in the annular space between the
ls the stand pipe vented at the base to provide drainage?
Does the total depth of the well sounded correspond with

well sbnd pipe and PVC casing?..

original well completion depths?.....-....

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

Yes
Yes
Yes
Yes

_.d
?/.
t/

Yes
Yes-y'
Yes
Yes--7-,Y*--7

No-

il3a
No
no-V
No-
No

No
No

rvsical Aooearance at Stalt



O'BRIEN & GERE E INC. Ground Water

Date:
Site Name:

tJq/rr
lnhndRealty Co.

5'o

Site Location Marwille. MO

Volume removed before sampling
Did well go dry?

Weather:
Well Number:
Prolect Number: 3050.005
Evacuation Method bailer

/9

Personnel: William E. Wrioht

Depth of Well *

Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

'Measurements taken from

Water parameters:

after
after
after
after
after

Water Sample:
Time Collected:

Phvsical Aooearance at Start

Top of Well Casing

after
after
after
after
after

Top of Protective Casing

Yes_ No

initial
atlar,{*erfr-
"tt"rU--after _
after

/Z-^-

(Other, Specify)

Conductivitv Readino

84-S Standard
14'13 S Standard

ft.

gal.(s)
gal.(s)

gal.(s)
l--

4.0 Standard
7.0 Standard
10.0 Standard

Cf'-J

ffi(sal.
(gal.
(gal.
(gal.
(gal.

initial
(sal.)
(sal.)
(sal.)
(sal.)
(sal.)

(gal.
(gal.
(gal.
(gal.
(gal.

Phvsical Aooearance at Samolino

vrt-\JrJ

1 Monitoring Well lntegrity Checklist
I

Well identification number clearly marked?..
Well covers and locks in good condition and secure?
ls the well stand pipe vertically aligned and secure?...
ls the concrete pad and surhce seal in good condition?
Are soils surrounding the well pad eroded?
ls the PVC well casing in good condition?
ls there standing water in the annular space between the well stand pipe and PVC casing?
ls the stand pipe vented atthe base to provide drainage?........
Does the total depth of the well sounded correspond with original well completion depths?

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

,--Zo--Color
Odor
Turbidity (> 'l@ NTUs)
Sheen/Free Product

Color
Odor
Turbidity (> 100 NTU's)
Sheen/Free Product

.rtO--+Z

sampre parameters: C cl, C r, Cr V a, Fe, il5 
t 
M n, r/A,? U rZ,.j S" /P^1, 1 C1a n i' /e,

.-.-----.--......Yes

4-v-
l/

Yes
Yes7 z

-/....---------......Yes

Yes
Yes
Yes

No
No
No
No
No
No
No
No
No

Volume /ft for:
ADiameter*7 

Diameter
6" Diameter

X LWCWell =
Well =

X

ContainerSize -Confainer Tvoe # Collected Filtered Pieservative oH Temo. Conductivitv
/O OO at{,/ Yd.tA,t I ,1rl) l+UO1 <z- yoc
' &ls nrt/,) V 

^llt
I tL) a^rfl4 12 ttc L I ./L-

.6An;^1,/ vrtt , tO JIhDEI >tL U'Q / yl
3fnt ,.txl) YrrU. rl) Z.>l /- u.c

25

Yes---V-v*--V



O'BRIEN & GERE ENGINEER1 Water

Date:
Site Name:
Site Location
Personnel:

Weather:
Well Number:
Project Number: 3050.005
Evacuation Method bailer

Depth of Well '
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

ft.

ft.
gal.(s)
gal.(s)

Volume removed before sampling
Did well go dry? Yes No

(Other, Specify)
'Measurements taken from

Water parameters:

Top of Well Casing Top of Protective Casing

Temoerafure Readino oH Readino
t. D-

Conductivitv Readino
4.0 Standard
7.0 Standard
10.0 Standard
initial

?.o ?-
*%-
6 .7q-
c -sz-
o.-r3

84S Standard

initial fr./q.2-
5*, f

1413 S
initial

after 3 @d.)
after b (gal.)
after 9 (oal.)
atter 

.-._ 
iia.!

after_(gal.) ry
after
after
after
after
after

(gal.
(gal.
(gal.
(gal.
(gal.

)
)
)
)
)

aiter 3
alter L
alterQ
aller t
after-

(sal.)
(sal.)
(sal.)
(sal.)
(sal.)

Water Sample:
Time Collected: ll /5
Phvsical Aooearance at Start Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Color
Odor
Turbidity (> 10O NTU's)
Sheen/Free Product

sampre parameters'@1?.,G VX, fr, S,hrfU; ,ftr|,- a ile,SntSL:
Container

I L

Monitoring Well lntegrity Checklist

Well identification number clearly marked? Yes
Yes
Yes
Yes
Yes

.-*-
--7---v
-v

No
No
No
No
No
No
No
No
No

Well covers and locks in good condition and secure?............
ls the well stand pipe vertically aligned and secure?...
ls the concrete pad and suriace seal in good condition? -v

-vAre soils surrounding the well pad eroded?
ls the PVC well casing in good condition?..
ls there standing water in the annular space between the well stand pipe and PVC casing?....----..---......Yes -----_7ls the stand pipe vented at the base to provide drainage?...... Yes
Does the total depth of the well sounded conespond with original well completion depths?.....-.....Yes

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

X

1003.25



Site Location Marwille. MO

Date:
Site Name:

Color
Odor

t#tPl**d; Weather:
Well Number:
Project Number: 3050.005

Personnel: William E. Wright Evacuation Method bailer

Depth of Well '
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

'MeasuremenG taken from

Water parameters:

aIPr 5
after11)_
alter l5
after _
after

Water Sample:
Time Collected:

(s)
(s)

lX-__-lfop of Well Casing

Volume removed before sampling
Did well go dry? Yes

Top of Protective Casing

/5

initial
after 5 (gal.)
after/ O (gal.)
after yf;_(1al)
after_(gal.)
after _ (gal.)

&//

No

(Other, Specify)

Conductivitv Readino

84 S Standard
1413 S Standard

ffi,,
bhzi;

Water Volurne /ft for:
'f1'tli" .t , Well = 0.163 X LWC
Y Diameter Well = 0.653 X LWC
6!' DiameterWell = 1 469 X t WC

Temperafure Readino
4.0 Standard
7.0 Standard
1O.O Standard

,+
initial

w
initial

after f
"tvrl6-atartS-
after _
after

(gal
(gal
(gal
(gal
(gal

(gal.
(gal.
(gal.
(gal.
(gal.

/zs o
Phvsical Aooearance at Start Phvsical Appearance at Samolino

,*?<-v
Turbidity (>'100 NTUs) )L0
Sheen/Free Product ,n 2

Monitoring Well lntegrity Checklist:

Well identification number clearly marked? ...............
Well covers and locks in good condition and secure?
ls the well stand pipe vertically aligned and secure?..........
ls the concrete pad and surface seal in good condition?......
Are soils surrounding the well pad eroded?.....

fZZ4.-z Color
Odor
Turbidity (> '100 NTU's)
Sheen/Free Product

,71->vC-
)1.o
H.D

sampre parameters: dh,C"UI, F1,ilJ,lhn, t/; ]b,h ri J+ ;SalL*r;s

.........'-..-..--'--...'Yes
Yes

..--..--.........Yes

//
---f---v-z
:
--v-d

No
No
No

Yes
Yes

No
No-V
No
No--v
No-
No

ls the PVC well casing in good condition?...... .....---------.......Yes
ls there standing water in the annular space between the well stand pipe and PVC casing?....-----.---......Yes
ls the stand pipe vented at the base to provide drainage?............... Yes
Does the total depth of the well sounded correspond with original well completion depths?.....-.....Yes

Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

Conbiner Size Container Tvoe # Collected Filtered Preservative oH Temo. Conductivitv
)onDtnl 'J/r-fu I tu) HA/42 <C Ye (, I'5a o ,;a l /.ilir IAA) l+A/ tr)e, L7 qvL /l / / l"--
Fos .* I PrW I ii th nw ?17 -'atL / t/ r/
,6i aAA 14Vt I ,la ) /-; I cl' (f.f -.'' l

NOTES:



O'BRIE & GERE EN

Date: /
Site Name: '

Site Location
Personnel:

Weather:
Well Number:
Project Number:

Zar dF
GMW#E)
3050.005

Evacuation Method bailer

Depth of Well '
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

29.97 ft.
EVTtt.

aY,TYft.
E-s"t.(.)r 

/z-Bat.{s)

Water Volumq/fL for:
{}Aiameter Well = 0.163 X LWC

4" Diameter Well = 0.653 X LWC
6" Diameter Well = 1.469 X LWC

Volume removed before sampling
Did well go dry?

-, gal.(s)
Yes No

(Other, Specify)
'Measurements taken from

Water parameters:

X Top of Well Casing Top of Protective Casing

Temoerafure Readino Conductivitv Readino
4.0 Standard
7.O Standard
10.0 Standard

8a S Stanaard 24
5 1413 S Standard ./// / I

initial initial
t/
?

initial
after q
*terT-
aller /?--
after _
after

after
after

(gal.
(gal.
(gal.
(gal.
(gal.

after
after

(gal.)
(sal.)

(gal.
(gal.
(gal.
(gal.
(gal.

atter /?
after _
after

atter /? (gal.l
after
after

(sal.)
(sal.)

Water Sample:
Time Collected: /D3 5
Phvsical Aooearance at Start

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

.hr'.-' Color
Odor
Turbidity (> 100 NTU's)
Sheen/Free Product^ni>

Sample parameters:fil,Cr,C. v I t{", $, ltt n, /t, 14 a* Cynni{e,S 
^tPat 

s

Monitoring Well lntegrity Checklist:

Well identiltcation number clearly marked?........ Yes -_'v
--7

No
No
No
No
No
No
No
No
No

Well covers and locks in good condition and secure?............. Yes
ls the well stand pipe vertically aligned and secure? .......-.-......Yes
ls the concrete pad and surface seal in good condition?...... Yes
Are soils surounding the well pad eroded?
ls the PVC well casing in good condition?..

Yes
Yes-V-
Yes
Y*-V
Yes t/

-;-
-=-

ls there standing water in the annular space between the
ls the stand pipe vented at the base to provide drainage?
Does the toEl depth of the well sounded conespond with

well stand pipe and PVC casing?..

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

hvsical Aooearance at Samolino

original well completion depths?.....--.



RIEN & GERE E INC.

Date:
Site Name:
Site Location
Personnel:

Realtv Co-
Marwille. MO

Weather:
Well Number: GMW#6S
Project Number: 3050.005
Evacuation Method bailerWilliam E. Wrioht

Depth of Well "
Depth to Water *

Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

21.55 ft.
-DD*.

ft.
gal.(s)
gal.(s)

ltubl /,,,/
Volume removed before sampling
Did well go dry?

gal.(s)
No

(Other, Specify)

Conductivitv Readino

84-S Standard
14'13 S Standard_

Yes

'Measurements taken from

Water parameters:

after_(9a1.)
after _ (gal.)
after _ (gal.)
after _ (gal. )
after_ (gal.)

Water Sample:
Time Collected

Phvsical Aooearance at Start

Top of Well Casing

Temoerafure Readino

Top of Protective Casing

oH Readino

initial

4.0 Standard
7.0 Standard
'10.0 Standard
initial

after _- (gal.)
after _ (gal.)
after_(gal.)
after_(gal.)
after_(gal.)

initial
after _ (gal
after
after
after
after

(gal.
(gal.
(gal.
(gal.

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Color
Odor
Turbidity (> 1@ NTU's)
Sheen/Free Product

Sample Parameters:

Monitoring Well lntegrity Checklist:

Well identifi cation number cleady marked?....................
Well covers and locks in good condition and secure?...
ls the well stand pipe vertically aligned and secure?........
ls the concrete pad and surface seal in good condition?..
Are soils surrounding the well pad eroded?...
ls the PVC well casing in good condfion?
ls there standing water in the annular space between the
ls the stand pipe vented at the base to provide drainage?

well stand pipe and PVC casing?..

Does the total depth of the well sounded conespond with original well completion depths?.....-....

Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

Yes
Yes
Yes
Yes
Yes
Yes ,/
Yes
Yes
Yes

-- 7---T--v-
No
No
No
No
No
No
No
No
No

--v-
--;7-

X LWC

for:tft

4't Diameter Well =

rvsical Aooearance at Samolino

Container Size Container Tvoe # Collected Filtered Preservative oH Temo. Conductivitu

NOTES:

.5 L-

t/---v-



l7- {Date:
Site Name: Realty Co.

Weather:
Well Number:
Project Number:
Evacuation Method

Site Location Marwille. MO
GMW#6D
3050.005

bailerPersonnel: William E. Wriqht

Depth of Well '
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

28.65 ft.
5.c).*ft.

-ft
-gal.(s)_gal.(s)

Water lll- for'.
Well=0.163X1WC
Well =0.653XLWCDiameter

=J

Volume removed before sampling
Did well go dry? Yes_ No

after
after
after
after
after

gal.(s)/4h
'Measurements ta ken from

Water parameters:

Temoerafure Readino

after_(gal.)
after _ (gal.)
after _ (gal.)
after _ (gal.)
after _ (gal.)

Water Sample:
Time Collected:

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Are soils surrounding the well pad eroded?........
ls the PVC well casing in good condition?..........

Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

Top of Protective Casing

oH Readino
4.0 Standard
7.0 Standard
1O.O Standard
initial

(Other, Specify)

Conductivitv Readino

84-S Standard
1413 S Standard
initialinitial

Top of Well Casing

after
after
after
after
after

(sal.)
(sal.)
(sal.)
(sal.)
(sal.)

(gal.
(gal.
(gal.
(gal.
(gal.

)
)
)
)
)

Color
Odor
Turbidity (> 10O NTU's)
Sheen/Free Product

Sample Parameters:

Monitoring Well lntegrity Checklist

Well identification number clearly marked?.................... .....Yes
Well covers and locks in good condition and secure?

-.....Yes
ls the well stand pipe vertically aligned and secure?... .-.......Yes
ls the concrete pad and surf,ace seal in good condition?...... ......----.---.-......Yes

No
No
No

/--v--v--v
Yes
Yes

il3-a
No
No-V
No-
No

ls there standing water in the annular space between the well stand pipe and PVC casing?....--..-----......Yes
ls the stand pipe vented at the base to provide drainage?......................................................-.....Yes2
Does the total depth of the well sounded correspond with original well completion depths?.....- .....Yes (/

NOTES:

- .a.,,

Phvsical Aooearance at, rvsical Aooearance at Samolino

Container Size Container Tvoe * Collected Filtered Preservative Temo. Conductfuitv



O'BRIEN & GERE ENGINEERS Ground Water

Date:
Site Name:

,o/tr /
lnllnd Realty Co.

Weather:
Well Number:
Project Number:Site Location Marwille, MO

Personnel: William E. Wriqht Evacuation Method bailer

Water Volume /ft for:
2" DiameterWell = 0.163 X LWC
4" Diameter Well = 0.653 X LWC
6" DiameterWell = 1.469X LWC

GMW#7
3050.005

gal.(s)
No

(Other, Specify)

Conductivitv Readino

84 S Standard
1413 S Standard_
initial

after_(gal.)
after 

-(sal.) 

-

after-(sal.) 

-

after 

- 

(sal.) 

-

after _ (gal.)

Depth of Well '
Depth to Water *

Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

gal.(s)

//^,t,
Volume removed before sampling
Did well go dry? Yes

of Protective Casing'Measurements taken from

Water parameters:

Top of Well Casing

oH Readino

initial

4.0 Standard
7.0 Standard
10.0 Standard
initial

after _ (gal.)
after _ (gal.)
after _ (gal.)
after _ (gal.)
after_(gal.)

after_ (gal.)
after _ (gal. )
after _ (gal. )
after _ (gal. )
after_ (gal.)

I wat"r Sample:
Time Collected:

Phvsical Appearance at Start Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 100 NTU's)
Sheen/Free Product

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Sample Parameters:

I Monitorine Well lntegrity Checklist:

Well identification number clearly marked?
Well covers and locks in good condfion and secure?...
ls the well stand pipe vertically aligned and secure?
ls the concrete pad and surface seal in good condition?......
Are soils surrounding the well pad eroded?.....
ls the PVC well casing in good condition?
ls there standing water in the annular space between the well stand pipe and PVC casing?....--------..
ls the stand pipe vented at the base to provide drainage?
Does the total depth of the well sounded conespond with original well completion depths?.....-..

Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

Yes t/
Yes-V-
Yx--V-
YesV
Yes-
""t-'/Yes
Yes- V
Yes--V

No
No
No
No
No
No
No
No
No

-v

x

Container Size Container Tvoe # Collected Filtered Preservative oH Temo Conductivitv

NOTES

z



O'BRIEN & GERE ENGINEERS, INC. Ground Water Sampling Log

Date:
Site Name:

,4r/?{
lnldnd Realtv Co.

Weather:
Well Number:
Project Number:

PZ-1
Site Location Marwille, MO 3050.005
Personnel: William E. Wright Evacuation Method bailer

Depth of Well '
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

20.32 ft.
Tq,n-
_ft.

- 

gal.(s)

_gal.(s)
Volume removed before sampling
Did well go dry?

gal.(s)
Yes No

(Other, Specfi)
'Measurements taken from

Water parameters:

Top of Well Casing Top of Protective Casing

Temoerafure Readino oH Readino Conductivitv Readino
4.0 Standard
7.0 Standard
10.0 Standard
initial

84-S Standard
1413 S Standard_

initial initial
after _ (gal.)
after _ (gal.)
after_(gal.)
after_ (gal.)
after_(9a1.)

after _ (gal.)
after _ (gal.)
after _ (gal.)
after _ (gal.)
after _ (gal.)

after
after
after
after
after

(gal.
(gal.
(gal.
(gal.
(gal.

)

Water Sample:
Time Collected:

Phvsical Aooearance at Start Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Color
Odor
Turbidity (> 1fr) NTU's)
Sheen/Free Product

Sample Parameters: Water Level Only

Monitoring Well lntegrity Checklist:

Well identification number cleady marked? Yes_
Yes_
Yes_
Yes._
Yes

No
No
No
No
No
No
No
No
No

Well covers and locks in good condition and securE?........
ls the well stand pipe vertically aligned and secure?
ls the concrete pad and surface seal in good condition?...
Are soils surrounding the well pad eroded?
ls the PVC well casing in good condition?...... .....-------..-......Yes _
ls there standing water in the annular space between the well stand pipe and PVC casing?....--.----.-......Yes_
ls the stand pipe vented at the base to provide drainage?....... ...-.....Yes
Does the total depth of the well sounded correspond with original well completion depths?.....-.....Yes_

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

,|

2' Diameter Well = 0.163 X LWC
Volume for:

4" Diameter Well = 0.653 LWC
Well,= 1 LWC6"

x

Container Size Container Tvoe # Collected Filtered Preservative oH Temp. Conductivitv



O'BRIE ERE ENGINE tNc Ground Water

Water Volume /fL for:
2' Diameter Well = 0.163 X LWC
4" Diameter Well = 0.653 X LWC
6' Diameter Well = 1.469 X LWC

Date:
Site Name:

t-/t /
lnland Realty Co.

Weather:
Well Number: PZ-2
Project Number: 3050.005
Evacuation Method bailer

Site Location Marwille, MO
Personnel: William E. Wriqht

Depth of Well '
Depth to Water *

Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

20.327q
_gal.(s)
_gal.(s)

ft.
ft.
ft.

*Measurements taken from

Water parameters:

Temoerafure Readino

after _ (gal.)
after _ (gal.)
after _ (gal.)
after _ (gal.)
after_(gal.)

Water Sample:
Time Collected:

Color
Odor
Turbidity (> 1OO NTUs)
Sheen/Free Product

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

oH Readino

op of Well Casing

Volume removed before sampling
Did well go dry? Yes

Top of Protective Casing

gal.(s)
No

(Other, Specify)

Conductivitv Readino

84 S Standard
1413 S Standard_
initialinitial

4.0 Standard
7.0 Standard
10.0 Standard
initial

after _ (gal
after
after
after
after

(gal.
(gal.
(gal.
(gal.

after
after
after
after
after

(gal.
(gal.
(gal.
(gal.
(sal.

Sample Parameters: Water Level Only

I Monitoring Well lntegrity Checklist:
I

Well identification number clearly marked?.................... .....Yes

Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 1OO NTU's)
Sheen/Free Product

Yes
......--.-......Yes

Yes
Yes

Well covers and locks in good condition and secure?...
ls the well stand pipe vertically aligned and secure?...
ls the concrete pad and surface seal in good condition?.......
Are soils surrounding the well pad eroded?...
ls the PVC well casing in good condition?...........

No
No
No
No
No
No
No
No
No

ls there standing water in the annular space between the well stand pipe and PVC casing?....------.........Yes
ls the stand pipe vented atthe base to provide drainage?..... Yes
Does the total depth of the well sounded correspond with original well completion depths?.....-.....Yes

1001.97

'hvsical Aooearance at Start

Container Size Container Tvoe # Collected Fihered Preservative oH Temo. Conductivitv



Date:
Site Name:

p/r t{
lnland Realtv Co.

Weather:
Well Number:

Site Location Maryville, MO Project Number: 3050.005
Personnel: William E. Wright Evacuation Method bailer

Depth of Well '
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

20.28 ft.

4x:
_gal.(s)
_ gal.(s)

Water Volume /fL for:
2' Diameter Well = 0.163 X LWC
4" Diameter Well = 0.6S1 X LWC
8' Diameter Well = 1-46S) X LWC

Volume removed before sampling
Did well go dry?

gal.(s)
Yes No

(Other, Spectfy)
'Measurements taken from

Water parameters:

Top of Well Casing Top of Protective Casing

Temoerafure Readino oH Readino Conductivitv Readino
4.0 Standard
7.0 Standard
1O.O Standard
initial

&fS Standard
1413 S Standard

initial initial
after _ (gal.)
after_(gal.)
after_ (gal.)
after_(gal.)
after _ (gal.)

after
after
after
after
after

(sal.
(gal.
(gal.
(gal.
(gal.

after
after
after
after
after

(gal.
(gal.
(gal.
(gal.
(gal.

)

)

Water Sample:
Time Collected:

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

Color
Odor
Turbidity (> 10o NTU's)
Sheen/Free Product

Sample Parameters: Water Level Only

Monitoring Well lntegrity Checklist:

Well identification number clearly marked? No
No
No
No
No
No
No
No
No

Well covers and locks in good condition and secure?... .....Yes
ls the well stand pipe vertically aligned and secure?... .-.......Yes
ls the concrete pad and surface seal in good condition?....... Yes

Yes
Yes

Are soils sunounding the well pad eroded?
ls the PVC well casing in good condition?......
ls there standing water in the annular space between thE well stand pipe and PVC casing?....-----.--.......Yes_
ls the stand pipe vented at the base to provide drainage?....... ...-.....Yes
Does the total depth of the well sounded conespond with original well completion depths?... .. 

-... 

..Yes _
NOTES: Top of casing elevation:

Depth to Ground Water:
Ground Water Elevation:

1

X

\DDearance at Start rvsical Aooearance at Samolino

Container Size Cohtainer Tvoe # Cdllected Fihered Preservative oFl Temo. Conduc-tivitv



Date: lz/ f/a <
Site Name: lnland Realtv Co.
Site Location Marwille, MO
Personnel:

Weather:
Well Number:
Project Number:
Evacuation Method

OZ-A

3050.005

Depth of Well '
Depth to Water'
Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

n.14 lt.Wn
_ft.

- 

gal.(s)

_gal.(s)

Water Volume /ft for: :

2' Diameter Well = 0.163 X LWC
4" Diameter Well = 0.653 X LWC
6lf Diameter Well = 1.469 N LWC'

tMeasurements taken from

Water parameters:

op of Well Casing Top of Protective Casing

oH Readino

Volume removed before sampling
Did well go dry?

gal.(s)
Yes_ No_

(Other, Specfu)

Conductivitv Readino

84 S Standard
'l 413 S Standard
initial

after _ (gal.
initial

4.0 Standard
7.0 Standard
'10.O Standard
initial

after_(gal.)
after _ (gal.)
after _ (gal.)
after _ (gal.)
after_(gal.)

after
after
after
after

Phvsical Aooearance at Samolino

Color
Odor
Turbidity (> 100 NTU's)
Sheen/Free Product

after _ (gal. )
after _ (gal.)
after_(gal.)
after_(gal.)
after _ (gal.)

(gal.
(gal.
(gal.
(gal.

Sample Parameters: Water Level Only

; 
Monitoring Well lntegrity Checklist:

Well identification number clearly marked?................
Well covers and locks in good condition and secure?......
ls the well stand pipe vertically aligned and secure?... -........Yes
ls the concrete pad and surface seal in good condition?.............. Yes_

Yes_
Yes

Are soils surrounding the
ls the PVC well casing in
ls there standing water in the annular space between the well stand pipe and PVC casing?.....--------......Yes_
ls the stand pipe vented at the base to provide drainage?................ Yes_
Does the total depth of the well sounded correspond with original well completion depths?.....-.....Yes _

Water Sample:
Time Collected:

Phvsical Aooearance at Start

Color
Odor
Turbidity (> 100 NTUs)
Sheen/Free Product

NOTES: Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation:

......................Yes No
No
No
No
No
No
No
No
No

1@2.37w

E

'emperafure Readino

Container Size Container Tvoe # Collected Filtered Preservative Temo Conductivitv
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Appendix B

Laboratory analytical repofts
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875 Fee Fee Road . Maryland Heights, MO 63043 . (314) 434-4570 . FAX (3f4) 434-0080

December 28, L998
JAN "

j

William E. Wrisht
O'Brien & Gere"Engineers, Inc.
5000 Cedar Plaza Parkwav
St. Louis, MO 63128

RE: ATAS #24890.01-#24890.05
#3050.005 - Inland Realty Co, Maryville, Missouri

Dear Mr. Wright:

Enclosed are the analytical reports for the samples received in our laboratory on
December 11, 1998.

If, in your review, you should have any questions or require additional
in'formation, pleas'e'call me at (314) qt+-4SlO.

Thank you for choosing ATAS for your analytical needs

Sincerelykk
Project Manager

Enclosures

RB/jp

" Profes sio nal C o mmitnnent "
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875 Fee Fee Road . Maryland Heights, MO 63043 a (314) 434-4570 - FAX (314) 434-0080

CLIENT:

PARJI}IETER

OIBRIEN & GERE ENGINEERS,
5OOO CEDAR PI,AZA PARKI^IAY,
sT. LOUTS, MO 63L28
ATTN: WTLLIAM E. WRIGHT

SAMPLE MATRIX :

ATAS # :

DATE SUBMITTED:
PROJECT :

SAMPLE ID .

REPORTING
LIMIT

WATER
24890.01
t2-tr- - 98
#3050.005 - INLAND REALTY CO, I'IARYVILLE, MISSOURI
GMW #4S

INC.
SUITE 211

I'NITS RESIIT,TS

REPORT:

DATE

DATE
ANAI,YZED

248900r.MT (705)

L2-28 - 98

METHOD
REFERENCE

TOTAL CYANIDE
SIILFATE

CADMIUM
CHROMIUM
HEXAVALENT CHROMTUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
ZINC

0.005
667

INORGAT{ICS

mg/L 0.01s
w/L L990

}!ETAI.,S

t2-t6-98
t2-22-98

12-18-98
t2-]-8-98
t2-]-7-98
t2-21 - 98
L2-t6-98
t2-t6-98
t2-t7 -98
t2-t6-98
L2-t6-98

sw 9010
EPA 375.4

sw 6010
sw 6010
sw 7195
sw 50r.0
sw 6010
sw 60r_0
sw 7470
sw 6010
sw 6010

0.005
0. 005
0.05
0. 05
0.002
0.005
0.0002
0.005
0.010

m9/L
mg/L
mg/L
mg/I"
mg/L
m9/L
mg/L
mg/L'
ms/L

0. 007
0.007
0.06r_
0.552

ND
30.3
ND

0.431
1.51

mg/L = PARTS PER MILLION(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
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CI.,IENT:

PARJM,IETER

OIBRIEN & GERE ENGINEERS,
5OOO CEDAR PLAZA PARKWAY,
ST. LOUIS, MO 63l.28
ATTN: WILLIAM E. WRIGHT

SAMPLE MATRTX :

ATAS # :

DATE SUBMTTTED:
PRO\TECT :

SAMPLE TD :

REPORTING
I,IMIT

INC.
SUITE 2LI

I'NITS RESI'LTS

875 Fee Fee Road o Maryland Heights, MO 63043 a (314\ 434-4570 - FAX (314) 434-0080

WATER
24890.02
12-11-98
#3O5O.OO5 - INLAND REALTY CO, NIARYVILLE, MISSOURI
GMW #5S

REPORT:

DATE :

2489Oo1MT (705)

\2-28-98

METHOD
REFERENCE

DATE
A}IALYZED

INORGA}iIICS

TOTAL CYANIDE
SULFATE

CADMIUM
CHROMIUM
HEXAVALENT CHROMIUM
IRON
LEAD
IyIANGANESE
MERCURY
NICKEL
ZINC

40
/

mg
0.005 mg

mg
mg
mg
m9
mg
mg
m9
m9
mg

L
L

ND
L24

ND
ND
ND

o .472
ND

0.259
ND

0.01_l_
ND

t2-L6-98
L2-22-98

t2-L8 - 9B
L2-L8 - 98
L2 -LL - 98
L2-2l_ - 9B
t2-t6-98
1,2-L6 -98
t2-L7 -98
L2 -L5 - 98
L2-76 - 98

sw 901-0
EPA 375.4

sw 5010
sw 5 010
sw 7L96
sw 6010
sw 6 010
sw 50L0
sw 7470
sw 50L0
sw 60L0

METAIJS

0.005
0.005
0.05
0.05
0.002
0.005
0 . 0002
0 .005
0.010

/t'
/t'
/L
/t'
/r,
/L
/t
/L"
/t'

mg/r, = PARTS PER MrLLroN(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
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- 875 Fee Fee Road . Maryland Heights, MO 63043 a (3t4) 434-4570 - FAX (3r4) 434-0080

CLTENT:

PARJA}TETER

SAMPLE MATRIX
ATAS #
DATE SUBMITTED
PRO.JECT
SAMPLE TD

WATER
24890.03
L2-LL-98
#30s0.00s
GMW #5D

OIBRTEN & GERE ENGINEERS,
5000 CEDAR PLAZA PARK!^IAY,
ST. LOUIS, MO 631,28
ATTN: WILLIAM E. WRIGHT

INC.
SUITE 2LL

REPORT:

DATB :

DATE
ANAIJYZED

248900IMT (705)

L2 -28 - 98

}TETHOD
REFERENCE

INI,AND REAIJTY CO, MARYVILLE, MISSOURI

REPORTTNG
IJIMIT ITNITS RESITLTS

INORGAI.IICS

TOTAL CYANIDE
SULFATE

CADMIUM
CHROMIUM
HEXAVALENT CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEI,
ZINC

0
10

L
L

005 mg
mg

mg
mg
mg
mg
mg
mg
mg
mg
m9

/
/

ND
35.9

12-L6-98
L2-22-98

L2-L8-
L2-L8-
L2-Ll-
L2-2L-
L2-'t 6-
L2-L6-
L2-L7 -
12-L6-
t2-L6-

sw 9010
EPA 375.4

METALS

0.005
0 .005
0.05
0.05
0.002
0 .005
0.0002
0.005
0.010

97

ND
ND
ND

2
ND

L
ND
ND
ND

/L
/L
/L
/T'
/ t-'
/r,
/t
/L"
/L

98
98
98
98
98
98
98
98
9B

11

SW
sw
SW
SW
sw
sw
sw
sw
SW

5010
6010
7196
60r.0
60L0
60t 0
7470
6010
5010

mg/r, = PARTS PER Mrr,LroN(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
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- 875 Fee Fee Road . Maryland Heights, MO 63043 . (314) 434-4570 - FAX (314) 434-0080

CLIENT:

PARAMETER

O]BRIEN & GERE ENGINEERS,
5000 CEDAR PLAZA PARK!^IAY,
ST. LOUIS, MO 63l.28
ATTN: WILLTAM E. WRIGHT

SAMPLE MATRIX z

ATAS # :
DATE SUBMITTED:
PROJECT :
SAIVTPLE ID :

REPORTING
I,IMIT

INC.
SUITE 2II

IINITS RESITLTS

WATER
24890 .04
12-r_L-98
#3O5O. OO5 - INLAND REALTY CO, MARYVILLE, MISSOURI
GMW #9

REPORT:

DATE :

2489Oor-MT (705)

L2-28 - 98

METHOD
REFERENCE

DATE
AI\TALYZED

TOTAL CYANIDE
SULFATE

CADMIUM
CHROMTUM
HEXAVALENT CHROMTUM
IRON
LEAD
MANGANESE
MERCURY
NICKEL
ZINC

0. 005
100

INORGANICS

mg/L ND
w/L t7 6

METALS

ND
ND
ND

L2-L6-98
72-22-98

t2-t8-98
L2-L8-98
L2-L\-98
L2-2L-
1,2-L6-
1,2-t6-
L2-t7 -
t2-t6-
1-2-1-6 -

sw 90r-0
EPA 375.4

sw 6010
sw 60r_0
sw 7t-96
sw 6010
sw 6 010
sw 501-0
sw 7470
sw 60r.0
sw 50r-0

0.005
0.005
0.05
0. 05
0.002
0.005
0 . 0002
0.005
0.010

ND
0 .70L

ND
ND

0.013

mg
mg
m9
mg
mg
mg
m9
mg
mg

98
98
98
98
98
98

10. L

L
L,

L
L
L
L
L
i
L

/

/
/
/

mg/r, = PARTS PER MILLToN(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMTT
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875 Fee Fee Road o Maryland Heights, MO 63043 a (314) 434-4570 - FAX (314) 434-0080

CLIENT:

PARAITTETER

SAMPLE MATRTX :

ATAS # :

DATE SUBMITTED:
PRO'JECT :

SAIVIPI-,E ID :

WATER
24890 .05
L2-LL-98
#30s0.00s
GMW #10

O'BRIEN & GERE ENGTNEERS,
5OOO CEDAR PI,AZA PARKWAY,
ST. LOUIS, MO 63L28
ATTN: WILLIAM E. WRIGHT

INC.
SUITE 2L1-

TNI,AND

REPORT:

DATE :

2489001MT (705)

L2-28 - 98

REALTY CO, IVIARYVTLLE, MISSOT,RI

REPORTING
LIMIT I'NITS RESI'LTS

DATE
A}TALYZED

IIETIIOD
REFERENCE

0
1 2

ND
t-

005
0

INORGAI{ICS

mg/T'
Il.jlg/T,

12-t6-98
L2-22-98

l_2-18-98
12-r.B-98
]-2-LL-98
L2-21 - 98
].2-16-98
L2-L6-98
L2-L7 -98
L2-16-98
L2-15 - 98

sw 901-0
EPA 375.4

TOTAL CYANIDE
SULFATE

CADMIUM
CHROMIUM
HEXAVALENT CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEI,
ZINC

METALS

0. 005
0.005
0.05
0.05
0.002
0.005
0.0002
0. 005
0.010

ND
ND
ND
ND
ND
ND
ND
ND
ND

L
L
L
L
L
L
L
L
L

mg
mg
mg
mg
mg
mg
mg
mg
mg

/
/
/
/

/
/

SW
sw
sw
sw
sw
SW
SW
SW
SW

5010
50r.0
7L96
5010
50 10
5010
7470
6010
5010

mg/L = PARTS PER MILLION(PPM)
IID = NOT DETECTED ABOVE REPORTING LIMIT
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875 Fee Fee Road o Maryland Heights, MO 63043 o (314\ 434-4570 - FAX (314) 434-0080

CLIENT:

DESCRIPTTON

O'BRIEN & GERE ENGINEERS,
5OOO CBDAR PLAZA PARKWAY,
ST. LOUIS, MO 63L28
ATTN: WILLTAM E. WRIGHT

INC.
SUITE 21-I

QA/QC

PAR]AIITETER

TOTAL CYANIDE
SULFATE
CADMIUM
CHROMIUM
HEXAVALENT CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NICKEIJ
ZINC

TOTAL CYANIDE
SULFATE
CADMIUM
CHROMIUM
HEXAVALENT CHROMIUM
IRON
LEAD
}TANGANESE
MERCURY
NICKEL
ZINC

REPORT:

DATE

RESITLTS

<0.005
<10
<0.005
<0 . _005
<0.05
<0.05
<0.002
<0.005
<0.0002
<0.005
<0.010

r.0 0
10L

248900r.MT (706)

L2-28 - 98

RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROI,
CONTROL
CONTROI.,
CONTROL
CONTROL
CONTROI,

BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BLANK
BI,ANK
BLANK
BLANK

1-2-16-
1-2-22-
t2-]-8-
L2-LB-
L2-tt-
72-21,-
]-2-1-5-
L2-L5-
t2-t7 -
t2-]-5-
L2-]-5-

SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPTKE
SPIKE

t2-L6-
12-22-
]-2-LB-
L2-L8-
12-tL-
L2-2L-
L2-15-
L2-l.5-
t2-L7 -
1-2-t5-
L2-l.5-

/t'
/L
/ t-'
/t'
/r,/r
/t'
/L
/L
/r'
/L

mg
mg
mg
mg
mg
mg
mg
mg
mg
mg
mg

98
98
98
98
9B
98
98
9B
98
98
98

*
*
z
%

z
*
*
*
z
z
*

98
98
9B
98
9B
98
98
9B
98
9B
9B

87
l_01_

96
99

98
94

L02
97
96
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875 Fee Fee Road . Maryland Heights, MO 63043 . (314) 434-4570 . FAX (314) 434-0080

December 23,1998
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3*PJlrlLr-:il5William E. Wright
O'Brien & Gere Engineers, Inc.
5000 Cedar Plaza Parkway
St. Louis, MO 63128

RE: ATAS #24875.01-#24875.06
#3050.005 - Inland Realty Co, Maryville, Missouri

Dear Mr. Wright:

Enclosed are the analytical reports for the samples received in our laboratory on
December 10, 1998.

If, in your review, you should have any questions or require additional
information, please call me at (314) 434-4570.

Thank you for choosing ATAS for your analytical needs.

Sincerely,

Ruseal Brewer
Project Manager

Enclosures

RB/jp

DEC2sffi

" Prof e s sio nal C o rnmitment "



875 Fee Fee Road . Maryland Heights, MO 63043 a (314) 434-4570 - FAX (314) 434-0080

CLIENT

PARAMETER

OIBRIEN & GERE ENGINEERS,
5OOO CEDAR PI,AZA PARKWAY,
ST. LOUTS, MO 63L28
ATTN: WII,LIAM E. WRIGHT

SAMPLE MATRIX :

ATAS # :

DATE SUBMITTED:
PROJECT :

SAMPLE ID Z

REPORTING
TIMIT

INC.
SUITE 2].]-

I'NITS RESIITTS

WATER
2487 5 . OL
12-L0-98
#3050. OO5 . INI,AND REALTY CO, IVIARYVTLLE, MISSOURI
GMW #2S

REPORT:

DATE :

248750lMT (705)

L2-23-98

METHOD
REFERENCE

DATE
AIIALYZED

TOTAL CYA}UDE
SULFATE

CADMIUM
CHROMIUM
HEXAVALENT CHROMIUM
IRON
LEAD
NIANGANESE
MERCURY
NTCKEL
ZINC

0.005
200

INORGANICS

mg/L 0.01s
mg/L s54

METAI,S

mg/L
mo/L

"ig'/t"r.itg/L

L2-t6-98
L2-22-98

1-2 -tt- - 98
t2-LL-98
1,2 -L0 - 98
a2-21 - 9B
L2-L6-
L2-L6-
L2-17 -
L2-L6-
L2-L6-

sw 90r.0
EPA 375.4

sw 6010
sw 6010
sw 7196
sw 50r-0
sw 6010
sw 5010
sw 7470
sw 6010
sw 60r-0

0.005
0.005
0.05
0.05
0.002
0.005
0.0002
0.005
0.010

mg
mg
mg
mg

/L
/t'
/t'
/t' .41

75
mg/L

ND
ND
ND

2
ND

1
ND

0
ND

.008

98
9B
98
98
98

mg/L = PARTs PER Mrr,LroN(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
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875 Fee Fee Road o Maryland Heights, MO 63043 a (314) 434-4570 - FAX (314) 434-0080

CLIENT:

PA&AIIIETER

SA},IPLE MATRIX :
ATAS # :

DATE SUBMTTTED:
PRO.]ECT :

SAIUPLE ID :

WATER
24875 .02
L2-10-98
#3050.005
GMW #2D

O'BRIEN & GERE ENGINEERS,
5OOO CEDAR PI,AZA PARKWAY,
ST. LOUIS, MO 63L28
ATTN: WILLIAM E. WRIGHT

INC.
SUTTE 211

REPORT:

DATE

DATE
AIIAI,YZED

248750r.MT (705)

L2-23-98

METHOD
REFERENCE

INI,AND REALTY CO, MARYVILLE, MISSOURI

REPORTING
LIMIT I'NITS RESI'I,TS

INORGAI.IICS

TOTAL CYANIDE
ST'LFATE

CADMIUM
CHROMIUM
HEXAVALENT CHROMII'M
IRON
LEAD
MANGAI{ESE
MERCURY
NICKEL
ZINC

0.005
50

mg
mg

mg
mg
mg
mg
mg
mg
mg
mg
mg

L
L

/
/

ND
155

L2-L6-98
L2-22-98

t2-L1 - 98
L2-L:j-98
L2-10-98
L2-21 - 98
L2-16-98
L2-16-98
L2-t7 -98
t2-L6-98
L2-16-98

sw 9010
EPA 375.4

METAI,S

0 .005
0.005
0. 05
0. 05
0. 002
0.005
0.0002
0.005
0.0L0

ND
ND
ND

7 .77

SW
SW
SW
SW

.s72
ND

0
ND
r[D
ND

L
L
L
L
L
L
L-

L
L

/
/
/
/
/
/
/
/
/

SW
SW
SW
SW
SW

6010
6 010
7t96
6010
501_0
6010
7470
60r.0
6010

mg/r, = PARTS PER MrLtroN(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT



875 Fee Fee Road . Maryland Heights, MO 63043 a (314) 434-4570 - FAX (314) 434-0080

CI-,IENT:

PARJAMETER

O'BRIEN & GERE ENGINEERS,
5OOO CEDAR PLAZA PARKWAY,
ST. LOUIS, MO 63L28
ATTN: WILLTAM E. IIRIGHT

SAMPLE MATRIX :

ATAS # :

DATE SUBMITTED:
PRO,JECT :

SAMPLE ID :

REPORTING
LIMIT

WATER
24875 .03
r.2-10-98
#3050.005 - TNLAND REALTY CO, MARYVTLLE, MTSSOURT
GMW #3

INC.
SUITE 211

I'NITS RESI'LTS

REPORT:

DATE

DATE
AI{ALYZED

2487501MT (706)

L2-23 -98

METHOD
REFERENCE

TOTAL CYANIDE
SULFATE

CADMIUM
CHROMIUM
HEXAVALENT CHROMIUM
IRON
LEAD
MANGAI{ESE
MERCURY
NICKEL
ZINC

0.005
t_00

INORGA}iITCS

mg/L L2-t6-98
t2-22-98

t2-LL-98
L2-LL-98
L2-LO-98
L2-21- - 98
L2-16-98
t2-L6-98
t2-L7 -99
L2-L6-98
L2-L6-98

sw 90L0
EPA 375.4

sw 5010
sw 6010
sw 7r_96
sw 50r_0
sw 501_0
sw 5010
sw 7470
sw 5010
sw 5 010

w/L
ND

246

METALS

0.005
0.005
0.05
0 .05
0 .002
0.005
0.0002
0.005
0.01_0

ND
ND

ND
1.01

ND
ND

0.020

mg
mg
mg
mg
mg
mg
m9
mg
mg

I_.,

L
L
L
L
L
IJ
L
L

/
/

0.019

13.9

mg/T. = PARTS PER MILLION(PPM)
ND = NOT DETECTED ABOVE REPORTTNG LIMIT
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, :l , 875 Fee Fee Road . Maryland Heights, MO 63043 a (314) 434-4570 - FAX (314) 434-0080

CLIENT:

PARJil}{ETER

SA}IPLE MATRTX :

ATAS # z

DATE SUBMITTED:
PRO,JECT :

SAMPLE ID :

WATER
24875 .04
12-1_0-98
#30s0.005
GMW #3S

O'BRIEN & GERE ENGINEERS,
5OOO CEDAR PI,AZA PARIO{AY,
ST. LOUTS, MO 63L28
ATTN: WILLIAM E. WRIGHT

INC.
SUITE 2 ]-].

REPORT

DATE

DATE
AI.IAI,YZED

2487s}tMT (706)

t2-23-98

UETHOD
REFERENCE

INI,AND REALTY CO, I,IARYVILLE, MISSOURI

REPORTING
I,IMIT I'NITS RESI'LTS

INORGA}TICS

TOTAL CYANIDE
SIILFATE

CADMIUM
CHROMIUM
HEXAVALENT CHROMTUM
IRON
LEAD
II(ANGANESE
MERCURY
NICKE]-,
ZINC

0.005
200

mg
mg

mg
mg
mg
mg
mg
mg
mg
mg
mg

047L
L

/
/

0
5L7

1-2-L6-98
]-2-22-98

t2-]-1-98
12-11-98
12-10-98
t2-21 - 98
L2-L6-98
L2-t6-98
L2-t7 -98
t2-16-98
72-]-6-98

sv{ 901.0
EPA 375.4

w 60L0
w 6010
w 7196
w 60L0
w 6010
w 5010
w 7470
w 6010
w 6010

METAIJS

0.005
0 .005
0.05
0.05
0.002
0.005
0. 0002
0 .005
0.010

/t
/t'
/ t-'
/L
/r,
/t'
/t'
/L
/t'

ND
ND
ND

0.227
ND

o .407
ND

0.005
ND

s
s
S
S
s
S
s
s
s

mg/L = PARTS PER MrLr,roN(PPM)
ND = NOT DETECTED ABOVE REPORTING LIMIT
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875 Fee Fee Road . Maryland Heights, MO 63043 . (314) 434-4570 - FAX (3f4) 434-0080

CLIENT:

PARJA}TETER

OIBRTEN & GERE ENGINEERS,
5OOO CEDAR PLAZA PARKWAY,
sT. LOUTS, MO 63728
ATTN: WILLIAM E. WRIGHT

SAMPLE MATRIX :

ATAS # :
DATE SUBMITTED:
PRO.]ECT :

SAMPI-,E ID :

REPORTING
I,IMIT

WATER
24875 . 05
12-10-98
#3O5O. OO5 - INLAND REALTY CO, MARYVILLE, MISSOURI
GMW #3D

INC.
SUITE 2I1,

IINITS RESI'LTS

REPORT:

DATE :

DATE
ANAIJYZED

2487501_MT (705)

t2-23-98

METHOD
REFERENCE

INORGAI.IICS

TOTAL CYA}TIDE
SI.'LFATE

CADM]UM
CHROMTUM
HEXAVALENT CHROMIUM
rRON
LEAD
MANGANESE
MERCURY
NICKEL
ZINC

0 .005
50

r.;lg/L
mg/L

ND
131

1-2-]-6-98
L2-22-98

12-1L-98
1,2 -1,1-- 98
L2-10-98
L2-21 - 98
t2-t6-98
t2-t6-98
t2-t7 -98
t2-16-98
1,2-]-6-98

sw 9010
EPA 375.4

sw 6010
sw 6010
sw 7196
sw 6010
sw 501-0
sw 60r-0
sw 7470
sw 5010
sw 501_0

METAI,S

0.005
0.005
0. 05
0.05
0.002
0.005
0 . 0002
0.00s
0.01-0

62

ND
ND
ND

7
ND

0
ND
ND

0

/n
/t'
/t'
/L
/t/r
/rl
/t'
/ t-'

mg
mg
mg
mg
mg
mg
mg
mg
mg

551

013

mg/L = pARTs pER MTIJIJIoN(ppM)
ND = NOT DETECTED ABOVE REPORTING LfMIT



€rE-r5J-
--- r E, ,5 +-

tE : ,- €
8Zb Fee Fee Road . Maryland Heights, MO 63043 o (3L4\ 434-4570 - FAX (3f4) 484-0080

CLIENT:

PARAD{ETER

OIBRIEN & GERE ENGINEERS,
5OOO CEDAR PLAZA PARKWAY,
ST. LOUIS, MO 63]-28
ATTN: WILLIAM E. WRIGHT

SAMPLE MATRIX :

ATAS # :

DATE SUBMITTED:
PRO'JECT :

SAMPLE ID :

REPORTING
LIMIT

WATER
2487s .06
L2-L0 - 9B
#3050.005 - INLAND REALTY CO, IVIARYVILIJE, MISSOURI
GMW #4D

INC.
SUITE 211

I'NITS RESI'I,TS

REPORT:

DATE

DATE
AIIALYZED

2487so1MT (706)

L2-23 -98

METHOD
RETERENCE

TOTAL CYA}TIDE
SULFATE

CADMIUM
CHROMIUM
HEXAVALENT CHROMIT'M
IRON
LEAD
MANGANESE
MERCURY
NTCKEL
ZTNC

0.005
200

INORGAI{ICS

rw/L ND
Ing/L 346

METAI,S

L2-L6-98
t2-22-98

l.2-tt - 9B
L2-]-1 - 98
t2-L0 - 98
L2-2r_ - 98
L2-L6-98
L2-L6-98
L2-17 -98
t2-t6-98
L2-L6-98

sw 90r.0
EPA 375.4

0.005
0.005
0.05
0 .05
0.002
0.005
0.0002
0.005
0.010

22
ND

L
ND
ND
ND

/t'
/t'
/t'
/L
/L
/t'
/L_
/t' '

/r,

mg
mg
mg
nE
mg
mg
mg
mg
m9

ND.
ND
ND
1L.7

sw
SW
sw
sw
sw
SW
sw
sw
sw

60 L0
60 10
7L96
60 r.0
50r.0
501 0
7470
5 010
6 010

mg/I' = PARTS PER MIIJLION(PPM)
ND = NOT DETECTED ABOVE REPORTING I,TMIT



.E s-= ? -A 5 =

CLIENT:

DESCRIPTION

O'BRIEN & GERE ENGINEERS,
5OOO CEDAR PLAZA PARKWAY,
sT. LOUTS, MO 631-29
ATTN; WILLIAM E. WRIGHT

INC.
SUITE 2L7

Q^/QC

PARA!{ETER

TOTAL CYAI{IDE
SULFATE
CADMIUM
CHROMIUM
HEXAVALENT CHROMIUM
rRON
LEAD
IqANGANESE
MERCURY
NICKEL
ZINC

TOTAL CYANIDE
SULFATE
CADMIUM
CHROMIUM
HEXAVALENT CHROMIUM
IRON
LEAD
MANGANESE
MERCURY
NTCKEL
ZINC

875 Fee Fee Road o Maryland Heights, MO 63043 o (314) 434-4570 - FAX (314) 434-0080

REPORT: 2487501MT(705)

DATE : L2-23-98

RESITLTS

.005

.005

.05

.05

.005

.o0s

.0002

. 010

. 010

RECOVERY
RECOVERY
RECOVERY
RECOVERY
RBCOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY

METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD
METHOD

BLANK
BIJANK
BI,ANK
BLANK
BLANK
BLANK
BI,ANK
BLANK
BLANK
BLANK
BLANK

L2-L6-98
L2-22-98
L2-L1- 98
L2-Lt_-98
L2-L0 - 98
L2-21-98
r-2-15-98
L2-L5-98
L2-L7 -98
12-15-98
12-r.5-98

1,2-t6-98
L2-22-98
L2-Ll-98
r-2-11-98
12-10-98
1,2-21-98
12-15-98
12-l-5-98
t2-L7 -98
12-15-98
L2-15-98

CONTROL
CONTROL
CONTROI,
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

SPIKE
SPIKE
SPTKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE

/n
/t'
/t'
/L
/t"
/r.,
/L
/L
/L
/t'
/t

mg
mg
mg
m9
mg
mg
mg
mg
mg
mg
mg

.00s
0

<0
<1
<0
<0
<0
<0
<0
<0
<0
<0
<0

z
*
*
*
*
*
z
z
*
%

z

87
101

99
100
100

96
9B
94

L02
97
96

t
I
I



O'BRIEN & GERE
ENGINEERS, INC.
Office: .St- I ouis, MO
Address: -5000 Cedar Pla-^ Parkwa)t

Job No. 30s0.m5
Sheetr*- otA-///-/

CHAIN OF CUSTODY -

Client: INLAND REALTY CO
Location: MAR

SAMPLE

gw
Dete Time

Srmph
Mrtrixt

'*-&
Tvnd

N".K
Containerst

cnw t& g 1.U#10.n i lt-/ttlq? / 710 Water Grab l-P.5fl1mL
cww i+* ,s I ,/ta/a I /ao Watcr Grab 1-P.5fl) mL

GMW IW E tz/,u /c / )jqD Watcr Grab l-P.5fi) mL

cuw t4fr s J t?//r/f/
t Lt?

Watcr Grab l-P, I L

GMW#5S (f/- p)oA/ tt46 Water Grab l-P.500 mL

GMW#5S l t*Loh( ))41 Watcr Gnb 1-P.50O mL

GMW #5S I t*lto h f2 /tq 5 Watcr Grab 1-P- 50O mL

GMW d5S t ra /tolal / r45 Watcr Grab 1-P. I L
GMW #5D v /zlo/q ? l3? o Watcr Grab l-P- 5fi) mL

GMW #5D ,/ro/d /21/) Watcr Grab 1-P,500 mL

GMW#5D tt/toh / tzvD Wrtcr Grab 1-P.5fi) mL

GMW #5D )/ ta)o/9? )z-3O Watcr Grab 1-P. r L

Phone

Collected By:

Maximum Mcthod Daoction Limitr: CN, Cd, Cr, Mn, Ni - 5 ppb; pb - 2 ppb; Hg - O.Z pfr; Zn_ 10 ppb

Total lead

Total Metelr&!, Cr, mcreury

CN

Totel fu

Total Maalr-Cd

Total Pb and Zn

Cru

Total

Chcrnical Pncscwativcr: Mctsb - HNO, to pH 2
- NaOH to pH 12
- n 04e-

Nickcl

Ni

Ni

I

lMetrix = wrtcr, wlstcwatcr, air, sludgc, gedimcnt, ctc.
Typc = greb, comporitc

'Containcrr = P -polyahylenc; G - gtass

Date Timc Dstc
by:

of:

Relinquished

H:tA\

,

of: TZ t t-78

Dstc Timc Datc
by

of:

Rclinquishcd

of:

Rcccivcd
by:

Dstc Tlmc Datc Tlmc

of:

Rclinquishcd
by:

Rcccived

of:
.]:::::::i::::]:l

, t:r,:, li::.,::,,,:,

,::::ii:l ;.:,],:,i':,:,:,:,:,:,:,.,:;l :,,

::r llmc::r..Fdlr,,,'

Datc Timc Dstc Timc

of:

I
Relinquishcd Roccivcd

of:

Timc

Timc

0



OIBRIEN & GERE
ENGINEERS, INC.
Office: St fnr s lffl
Address:
Ptrone:

Job No. 3050 00s
Sbe4*rfq

CHAIN OF CUSTODY 2

I
t
I
t

Maxirnum Mcthod Detcction Limits: CN, Cd, Cr, Mn, Ni _ 5 ppb; pb - 2 ppb; Hg - 0.2 pfi; Z-n- lO ppb

]y"Oi* = wrtcr, wutcrntcr, air, sludgc, sodiment, etc,
Typc, = grab, compositc
'Containerr = P- polyalrylcne; G - glass

Chcmical Prcscrvativcr: Mctsb - HNO, to pH 2
Cyanidc - NaOH to 9H 12

Client: INLAND REALTY CO
Location: MARY\IILLE MISSOURI

Collected By:

#
Dete fime

Semph
Mltrixl

F/
Semple
TYDd

lib. of
C-ontainersr ANAL

GMW #) 2a,940. D4 / zhohll rt< 6 Water Grab l-P,500 mL
GMW#9 , z-,/lOh( t 276 Watcr Gnb l-P,5fi) mL
GMW#9 t z/tn/4 fz f&" Watcr Grab 1-P.500 mL

GMW#9 u- r y'ro/q.? /o,7 6
W'atcr Grab l-P, 1 L Totrl Mctalr-Cd, Cr, mcreury

v /7one-

Rclinquishcd
by,

of:

Relinquished

Da!e Timc Datc Timcz3

of:
---1t (
,l h) ,Z4Ed l8-J)

Date Timc Datc Tlmc
by:

of:

Rcceivcd

Datc Timc Datc TlmcRcccivcd
by:

of:

I i,r. 
j.tl:mt.,.. t',... ,.l-tmai'::

Date

,

Timc Datc

IW
TimcRcccived

by:

of:

by:

of:

Rclinquishad

of:

Relinquished

of:



O'BRIEN & GERE
ENGINEERS, INC.
Office: SrI

Job No. 3050.fi)5
Sheru 4 of Z--J;

CHAIN OT CUSTODY

tufo
Address
Phone:

Client: INLAND REALTY CO
Location: MARffVILLE. MISSOURI

t
Date Time

Srmple
Matrixl

Semplc
Tvod

of

EiLo 71 n)to hk l'169 Water Grab

GMWdro I /?//Dk3 t7H Watcr Grab and zincmL

l-P 500

GMW#10 b/to/o I tZ55 Watcr Greb 500

GMW#10 J- t>/roby' / 455
Water Grab 1-P, I L

Collected By:

Meximum Mc*rod Dctcction Limits: CN, Cd, Cr, Mn, Ni - 5 ppb; ft - 2 ppU; Hg - 0.2 pfr; Z.n_ lO ppb

Total Mctalg{d, Cr, mcrcury (Hg),
Nickcl

il

I

tMatrix = wttcr, wlrtcuratcr, air, sludge, scdiment, ctc.
TlAc = grab, comporitc
rContaincrr = P - polyalrylcnc; G - glasc

Chcmical Pr.cscrvativet : Mctah - HNO, to pH 2
pyanr& - NaOH to pH 12
L'vVl- nDnr-

- 1.1

Datc Timc Datc

of:

Rclinquishcd
by'

of: J 't/18
Datc Timc Datc

by:

of:

Rclinquished

of:

R.cccivcd

Datc Timc Datc
Relinquished

of: oft

Rcceived

i:.:.]Ditli.,,:.:

Date Timc Date

of:

t

Relinquishcd

of:

Rcceived

Timc

Timc

Timc

Timc



sRIEN & GERE
NGINEERS, INC.

lCe: Sr f nrris
fuess:

Job No.
Sheet I

CHAIN OF CT'STODYhone:

llient: INLAND nbal.ff CO
Location: M MISSOURI

t2s

i2s

t2D

YIW l2D

;MW #3.

llw t3

;MW

lw t3

leximum Mclhod Daccrion Limirr CN, Cd, Cr, Mn, Ni - 5 ppb; ft - 2 ppb; Hg-O.2pfr;Zn- lO ppb

]y"oi* = wEter, wutcwatcr, air, sludgc, scdiment, etc.
'fypc = grab, comporitc
rContaincrr = p - polyahylene; G - glar

Chcmical Pregcrvativcs: Mcteb - HNO, to pH 2
- NaOH to pH 12
- /vo4 ?-

Collected By:

rLE T'EsURII"[I()I Date fime
Semple
Matrixr

Semple
Tvod

No. of
Containerss

Ph/q( / 2U /') Watcr Grab l-P,5fl) mL
)a/q/q tr /oU D Watcr Grab l-P.50O mL lead zrnc
BA /q.{/ /7.A< Watcr Grab l-P,5fi) mL

to/q/qy /o/o Watcr Grab 1-P, I L Total Mctab-Cd, Cr, mcrcury (Hg),

r/qtq* /r 6c/(-, Wrtcr Grab l-P,5fl) mL CN

Uqh r hd 4D Watcr Grab l-P. 500 mL Pb and

tzh /q,( r2(l D 'Watcr Grab l-P,500 mL Cru
t2D t>/q /9 Y oq{D Water Grab l-P, I L Mn

'a/q/q r /at 5 Water Grab 1-P,50O mL

r>hrh Y tAt-5 Water Grab l-P,500 mL Total Pb

)7/q /q K )a4 5 Watcr Grab l-P, 500 mL cr-. C,^l%./e 9
t>/q /q& lZJ 6 Water Grab l-P. I L Total Mctalr-Cd- Cr- [Io- un, NiF€

!. -

t'
t

t..

telinquishcd

linquishcd

f:

inquishcd
-i

:.

F

,
I
a
::i

,
l.

l:
I

Datc Timc Detc TirncRcceivcd by:-

of:

Deic Tirnc Detc Timc
by

ofi

Rcccivcd

Dete Timc Drtc Timc
by

of:

Rcccivcd

'_.::r:: .: ..:.. ! -!

::::::::::::,,, 
:']:::::|:]: : .

Zrw to Chritr

Datc Tirnc Dalc Timc

of:

Rcccivcd
:linquirhcd



O'BRIEN & GERE
ENGINEERS, INC.
Cffice: SrT MO
Address:

Job No. 3050.Gn
Sheet 2 of/ -

CHAIN OF CUSTODy t--

Climt: INLAND REALTY CO
Location: MABYVILLE, MISSOURI

,fuq
SAMPLE ,"."or*Si{ Date Tirne

Semple
Matrirt

Semple
Tvod

l.b. of
ANALYSIS REQTJESTED

GMw#3s ?4K75,04 t4t/qp t?o6 Wster Gnb l-P.5fi) mL

GM\[' #3S I I ta /q /qp t.745 Watcr Grab l-P.5fi) mL lcad z,',tc

GMW/3S ,>lq /qx t3y5 Watcr Grab l-P,500 mL

GMW #3S

J, />/q/qx /145
Water Grab l-P, L L

GMW#3D 16 /2/7 /qY //1 D Water Grab l-P,500 mL

GMW #3D r/q /q r /1/ gD Watcr Grab 1-P.5fi) mL

GMW #3D f z,/q/qr //3 0 Watcr Grab l-P.500 mL

GMW #3D \ t/
/a/q /q ( /47D Watcr Grab 1-P, 1 L Total

cuw ul D f)ht p/q/e1 / a45 Watcr Grab 1-P.50O mL

cMw tq o I tz/sl r t5q5 Water Grab l-P.5fi) mL

cuw i4t 0 dqr4,( t4u9 Watcr Grab 1-P,50O mL

cvlw i4l D \ dqh/ / 549 'Watcr Grab l-P- I L

Phone:

Collected By:

Maximum Method Dercction Limitr: CN, Cd, Cr, Mn, Ni - 5 ppb; h - 2 ppb; Hg - O.2 pfi; Z-n- lO ppb

CN

Total Metab-Cd, Cr, mcrcurlr

Zn

CN

Pb and Zn

Cru

Total

I

Ni

tMatrix = watcr, urtcurltcr, air, sludgc, godiment, etc.
'typ, = grab, comporitc
'Containers = P - polyalrylenc; G - glass

Chcmical Prescwativcr : Mctdr - HNO, to pH 2
Cyanidc - NaOH to pH 12
Lr W' fl oxQ.

Date Time D.tc

of:

Relinquished
byt

Rcceived by:-

'ilohr
Dalc Timc Dstc

of:

Relinquishcd

by:

of:

Rcceivod

Datc Timc DdrRclinquishcd
by:

of:

Roccivod

of:
.:.::.t::::rr.:l:::r :::.

,,,.:,:' DttC:.:.:.:.:,Us€

Drtc Timc Dsfc
aRelinquishcd

by:

of:

Rcccived

of:

Timc I

Timc

I

Tirnc

fi*t I



O'Brien & Gere
Laboratoriesrlnc.

Clien[ O'Brien & Gere Engineers, Inc.
Projecl Inland Reatty Co.
Proj. Desc: Maryville, Missouri

Sample: K1931
Samp. Description: GMW #3DA
Units: mgll,

Analytical Results
Trace Metals

Collected: 12109198

Received: l2lrcl98

Job No.: 3435.016.015
Certification NY No.: 10155R

Matrix: Water
%Solids:
Number of aoalytes: 8

Parameter Resutt ilethd Pneoared Anstvzed Qc gatch Ditut. llotecadnim <.005 200.7 12t16lgE 12t18ts8 121698st 1Chromirn .OO5 ZOO.7 latl6tgE llll}tgE t2t598st lIron t.i ZOO.I 1?l16t9g 11tlgt9g 12169&t1 1Lead <.002 ZOO.9 l1lt6tgg lZtZBtgS l2l698ut tllansanese .53 200.7 12t16198 12118/9E 12169&11 1 -
l{ercury <.0002 24j.1 1Zl14t9B 1Zt14t9O t2l498lJt l]liekeL <.005 ZOO.7 12t16t98 1lt1gtg8 12169&t1 I
Zinc .01 ZOO.7 l2l16t9E 12118t98 tzt698rJ1 l

Notes:

J-Estimated value Authorized:
Date: December 28,1998

5000 Britronfield Parkrvay / suile 30o, Box 4942 lsyracuse, Ny 13221 / (3lt 437_u2(D

fh"-*, ,^u"-.-
Monika Santucci



O'Brien & Gere
Laboratoriesrlnc.

Client O'Brien & Gerc Engineers, Inc.
Project Inland Realty Co.
Proj. Desc: Maryville, Missouri

Sample: K1931
Samp. Descriptiou GMW #3DA

Analytical Results
Wet Chemistry

Job No.: 3435.016.015
Certifrcation NY No. : 10155R

Ptrancter Rrrult Ualt.e lrtctbod Propucd lrrllwzcd QC Brtoh Note
chromium-Hexavalent, <.oL lflg/L 7196A L2/Lo/98 121098w23

sulfaEe L4o. tq/L EPA 3?5.4 L2/28/98 L22898w23

ToEal ryanlde <.005 nglL BPA 335.2 L2/L6/98 t2/L6/98 121698W21

Notes:

J-Estimated value

Collected: 12109198 14230
Received: 12110/98 08:50

Matrix: Water

Date: December 29,1998

5000 Brittonfield Parkway / Suite 300, Box 4942 I Syraose, NY 13221 / (315) 4374200

Sannrcci



)IBRIEN & GERE
ENGIMERS, TNC.
!ffice: SrI s lvfo

'ddress: 5000 Cedar Pla-^ Parloyay

lUt 1
Job No.

Sheet I of t

CIIAIN OF CT]STODY
rhone:

Client: INLAND REALTY CO
Location: MAR MISSOT'RI

I #3DA

DA

GMW

GMW#3DA

rvl

Meximum Mcthod Dcrcction Limfu: cN, cd, cr, Mn, Ni - 5 ppb; pb - 2 ppb; Hg - o.z ppb; ztt- 10 ppb

'MEtrix = wrtcr, wartctlrtrr, air, sludgc, scdirncnt, etc.
Typc = grab, comporitc
'Containerr = P - polyalrylcnc; G - glass

Chcmicsl Pncscrvatives: Mctsk - HNO, to pH 2
Cyanidc - NaOH to pH 12

Cr vT- no*p-

Collected By:

Dete Time
Semph
M8ffir

Srmplc
TYDd Containerd

6.* /

ntq /qr |/3D Watcr Grab 1-P, 500 mL Cyanidc (CN)

i/q hx / ?3D Watcr Grab l-P,500 mL Total lead (Pb) and zlur,c (Zn)

tlq /r* /q3d Watcr Grab l-P.5fi) mL Hcxavalent chrcmium (Crvl ,

t*/q/f / //30 Watcr Grsb 1-P, 1 L Totel Maak{d, Cr, mcrcury (Hg),
rrllUngrlncsc (Mn), Nickcl (N0 . fp,

lu/q/rr //, D I t t,.l6i ' (^ ulu 26o^^l S" tlrb=

lt
Rclinquishcd
by:

of:

Relinquishcd

of:

Datc Timc Datc TimcRcccivcd by:-

of:

Datc Tirnc Datc Timc
by:

of:

Rcccivcd

Datc Tlmc Datc Timc
by:

of:

Rcccivcd

Datc Timc Datc Timc

0l,ohs 08,5c)of: Ot3rirl t C-<-rt-Loia:

€
RcccivcdRclinquishcd

,yi

rf:

n fl n /;OC



O'BRIEN & GERE
ENGINEERS,INC.
Office: St Tnr

Job No. 3050 ff
Sheet I otF .

CHAIN OF CT'STODY 

=

MO
Address:

Client: INLAND REALTY CO
Location: MARYVILLE. MISSOT.IRI

sAMPLE npscnrJ
I

Date fime
Semple
Metrixt

Semple
Tvod

Iib. of
Conteinerc!

cMw #2s 74fis . nl Phlq,( / 2u ,/) Water Grab l-P, 5fl) mL c
cMw#2s )a/q/q y /r>U /) Water Grab mL
GMW#2S Eh /q,{/ Watcr Grab l-P.5fi) mL
GMW#2S

ta/g/qv /o4o
Weter Grab 1-P, 1L

GMW#2D rr^ F/q 1ap n 6qL. Watcr Grab l-P,500 mL
GMW #2D I /z/qk rt /?4 t/2 Watcr Grab 500

GMW #2D r2d D Water Grab mL
CMW 

'2D
t>/q/9 Y oq4D Water Grab l-P IL

GMW #3 ta/q/q r Water Grab 1 500

GMW/3 I t>hrh Y t?t5 Water Grab 5fi) mL
GMW#3 D/4/q K )2-t 5 Watcr Grab 1-P.500 mL e
GMW /3 /r t>/q /q { lzJ 5 Watcr Grab l-P. 1 L

Pnone:

Collected By:

Meximum Mc{hod Deroction Limitr: CN, Cd, Cr, Mn, Ni _ 5 ppb; ft - 2 ppb; Hg - O.2 ppb; Zn- lO ppb

Total Mclalr-Cd, Cr, mcrcury (Hg),

CN

Pb and

Cru

CN

Tohl Mctah-Cd

Chcmicel Prcscrvativc.r: M€tak - HNO, to pH 2
- NaOH !o pH 12
- tvo4 L

Nickcl

Ni

Zn

I

I
rMatrix : wtter, wutcrmtcr, air, sludgc, scdirncnt, etc.Typ = grab, comporitc
'Containers = P - polyahylenc; G - glarr

Date Timc Datc

of:

Relinquished
Rcceived by:-

(,of:
lfrlEt ,frli

Datc Timc Datc

of:

by,
Relinquishcd

of:

Rcccivcd

Detc Timc Datc
Rclinquished
by:

oft of:

Rcccived
by:

r:: Irmc.:::.
l:.::t::l 

;rc:;f 'l:,I. :r:l ll[C :'

Datc Timc Dstc Tlme
Rclinquished

of:

by:

of:

Reccived

Time

Timc

Timc
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Appendir C

Concentration trend graphs
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